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one-piece cast tire, the cast carcass/replaceable tread tire, and the cast
carcass/integral tread tire.

The development of the one-piece cast tire was terminated after three
design iterations (15 tires) were evaluated due to its shortened dynamic 1life
caused by tread groove failures (areas of high stress concentration).

The development of the two-piece cast carcass/replaceable tread tire was
terminated after two design iterations (10 tires) were evaluated primarily due
to tread derailment problems. These designs, however, represented a consider-
able improvement over the one-piece cast tire designs as the tread groove
failures (areas of high stress concentration) were eliminated by replacing
the thermoplastic material with conventional tire materials in the tire tread.

Twenty-five itegral tire design iterations (105 tires), some of which
included glass reinforcement, were tested and evaluated to the A-37 aircraft
main gear tire specifications. The testing resulted in the following

~

significant achievements: L

1. Successfully completed one-hundred A-37 qualification takeoff cycles.
Each of these test cycles consisted of a simulated takeoff (excluding the taxi)
from 0 mph to a liftoff speed of 150 mph at an initial Toad of 6650 1bs which
decreased linearly to 0 lbs at liftoff.

2. Withstood 91% (400 psig) of the burst test pressure requirements.

3. Successfully completed 2.65 taxi miles (14,000 ft) at a rated load of
6650 1bs and a taxi speed of 30 mph.

4, Successfully completed 1500 continuous miles at a reduced load of
1500 1bs and a taxi speed of 30 mph.

Even though these results are considered significant achievements for a
cast thermoplastic, polyester, elastomer tire, they fall far short of the full
A-37 main gear tire qualification due to their inability to complete the
required taxi rolls at rated (6650 1bs) load without incurring permanent
structural damage.

The major shortcomings of the integral tire designs were the thermoplastic,
elastomer material's susceptibility to material creep and flex cracking which
occurred during the taxi rolls at rated load and at high tire deflection.

The major shortcomings of the rotational cast process were the inability
to maintain a uniform wall thickness around the toroidal cross section of the
tire causing areas of high stress concentration and localized heating, pro-
moting material creep during dynamic testing, and the inability to obtain a
proper material cure from tire to tire (poor repeatability) causing material
degradation and a loss of material mechanical properties in some of the tires.

SECURITY CLASSIFICATION OF Tv . AGE 'Wien Dare b1
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FOREWORD

This report describes an in-house effort conducted by personnel of
the Mechanical Branch (FIEM), Vehicle Equipment Division (FIE), Flight
Dynamics Laboratory, Air Force Wright Aeronautical Laboratories, Wright-
Patterson Air Force Base, Ohio, under project number 2402, "Mechanical
Systems for Advanced Military Flight Vehicles," task number 240201,

"High Performance Landing Gear for Advanced Military Flight Vehicles,"
work unit number 24020118, "Tire Ground Performance Criteria." This
in-house effort was in support of Phase II and Phase III cast tire
development work of contract F33615-76-C-3062. This report covers work
performed during the period of September 1977 to September 1979, under the
direction of the author, Paul C. Ulrich (AFWAL/FIEM), project engineer.
The report was released by the author in March 1980. Previous results,
Phase I, of this contract are reported in Technical Report AFFDL-TR-77-51,
which was released in July 1977.

The author wishes to acknowledge the various suggestions received
during this program from Aivars V. Petersons of the Flight Dynamics
Laboratory and Dr. Howell K. Brewer of the Department of Transportation.
The author also acknowledges the assistance contributed by Ted Dull,
University of Cincinnati (co-op) student, R. W. Tatsch and W. Maggard of
Systems Research Laboratories.
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SECTION 1

INTRODUCTION

1. BACKGROUND

Annually, replacement tires for aircraft ranks as a major logistics
cost item in maintaining landing gear systems on US Air Force aircraft
and the high rate of tire replacement represents considerable aircraft
out-of-service time.

The conventional aircraft tire is an extremely complicated structure
made from a variety of rubber, textile, and wire materials which are
processed in numerous manufacturing stages and vulcanized into a tire
shape. Variations and inconsistencies in manufacture are very
difficult to control due to the multi-component assembly and the many hand
operations required. Recently, developments in polymer chemistry offer
the possibility of casting or molding tires from high strength, high
molecular weight polymers utilizing automated systems. A comparison
of a single component polyester elastomer tire and the multi-component
conventional tire is shown in Figure 1. Several major tire companies
have cast/molded automotive tires which have passed laboratory and
service endurance tests but still require imprcvements in tread wear
and traction. It is anticipated that if a cast carcass/replaceable
tread aircraft tire can be developed, the tread belt can be changed
without removing the tire/wheel/brake assembly from the aircraft, thus
reducing maintenance costs and aircraft out-of-service time. In addition,
ninety percent of the expensive conventional tire building equipment can
be eliminated and human error could be reduced through cast tire automation.
If a thermoplastic polyester material is used in the cast tire,
additional savings can be realized by recycling the material after the
tire has been removed from service, thus reducing the petroleum
requirements of conventional tire building and eliminating conventional
tire disposal problems. Therefore, with the advantages and potential cost
savings offered by cast tires, the development of cast tires for
military aircraft was pursued.
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2. OBJECTIVES
a. Overall Objective

To investigate if a cast carcass tire with or without o
conventional rubber tread belt is a practical concept for military

aircraft.
b. Specific Objectives
(1) Phase I

To survey and evaluate currently available off-the-shelf
thermoset and thermoplastic materials for potential use in cast/molded

tires for military aircraft.
(2) Phase 11

To develop, laboratory test, and evaluate a one-piece
cast tire and/or a cast carcass/replaceable tread tire and/or a cast
carcass/integral tread tire which can satisfactorily meet the dynamic

requirements of a high performance military aircraft tire.
{3) Phase III

To optimize a final prototype cast tire design.
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SECTION I

SUMMARY

This report describes work undertaken during Phases Il and [I] of a
three Phase program initiated with Zedron Inc., to establish the potential
of cast tires for application to Air Force aircraft. Phase I of this
effort was a materials survey, the results of which are documented in
AFFDL-TR-77-51, "Development of Cast Carcass Tires for Military Aircraft.”
The current program Phases Il and III involved static, quasi-static, and
dynamic laboratory test and evaluation of thirty 7.00-8 Type III cast
tire desiyns. These designs included tire carcasses which were
rotationally cast/molded from thermoplastic polyester materials (Hytrels)
of various hardness with and without reinforcements. Three basic cast
tire designs were developed and evaluated during Phase Il efforts; the
one-piece cast tire, the cast carcass/replaceable tread tire and the
cast carcass/integral tread tire.

The development of the one-piece cast tire was terminated after
three design iterations (15 tires) were evaluated due to its shortened
dynamic life caused by tread groove failures (areas of high stress

concentration).

The development of the cast carcass/replaceable tread tire was
terminated after two design iterations (10 tires) were evaluated
primarily due to tread derailment problems caused by insufficient
expansion of the carcass required to keep the tread belt on. These
designs, however, represent a considerable improvement over the one-
piece cast tire designs as the tread groove failures (areas of high
stress concentration) were eliminated by replacing the thermoplastic
material with conventional tire materials in the tire tread.

The remainder of Phase Il (Design Development) and all of Phase III
(Design Optimization) involved the development, test, and evaluation of
the cast carcass/integral tread tire. The integral tread tire is a
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rotationally cast thermoplastic carcass with a conventional rubber
compound (aramid cord reinforced) tread belt. Unlike the replaceable
tread tire, the tread belt of the integral tire is fabricated, glued,
and cured in place on the cast carcass which rendered it non-replaceable.
The integral tread tire designs incorporated the same qualities or
improvements as the replaceable tread tire but it eliminated the tread
derailment problems of the replaceable tread tire.

Twenty-five integral tire design iterations (105) tires, some of
which included glass reinforcement, were tested and evaluated to the
A-37 aircraft main gear tire specifications. The testing resulted in
the following significant achievements:

-Successfully completed one-hundred A-37 qualification takeoff cycles.

Each of these test cycles consisted of a simulated takeoff (excluding
the taxi) from 0 mph to a Tiftoff speed of 150 mph at an initial load
of 6650 1bs which decreased linearly to 0 1bs at Tiftoff.

sWithstood 91% (400 psig) of the burst test pressure requirements.

sSuccessfully completed 2.65 taxi miles (14,000 ft) at a rated load
of 6650 1bs and a taxi speed of 30 mph.

+Successfully completed 1500 continuous miles at a reduced load of
1500 1bs and a taxi speed of 30 mph.

Even though these results are considered significant achievements for
a cast thermoplastic, polyester, elastomer tire, they fall far short of
the full A-37 main gear tire qualification due to the tire's inability
to complete the required taxi rolls at rated (6650 1bs) load without
incurring permanent structural damage.

The major shortcomings of the integral tire designs were the thermo-
plastic, elastomer material's susceptibility to material creep and flex
cracking which occurred during the taxi rolls at rated load and at high
tire deflections.
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The major shortcomings of the rotational cast process were the
inability to maintain a uniform wall thickness around the toroidal
cross section of the tire causing area, of high stress concentration
and localized heating {promoting material creep) during dynamic testing
and the inability to obtain a proper material cure from tire tu tire
{poor repeatability) causing material degradation and a loss of material

mechanical properties in some of the tires.
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SECTION T1HI

DESCRIPTION OF TEST TIRES

During the course of this contract, three basic 7.00-8 cast tire
desian, were developed, the one-piece cast tire, the cast carciss/
replaceable tread tire, and the cast carcass/integral tread tire shown
in Fiqures “through 10. The conventional 7.00-8/16 PR bias tire is
shown in Fiqure< 11 and 12 for comparison. The aspect ratio (section
height/section width) of the low profile cast tire designs ranged
from 9.63 to 0.67. The carcasses of all the tire designs were of a
continuous ¢ losed toroidal construction without textile cord reinforce-
ment or wirve bead bundles.  These tire carcasses were rotationally
cast/molded from a thermoplastic, polyester, elastomer called "Hytrel".
Five "Hytrel" base materials 6346, 5556, 5555HS, 5526, and 4056 were
evaluated. A summary of the various cast tire designs is listed in
Table 1. Tne nardness of the base polymer is designated in shore "D"
hardness by the first two digits of the identification number. For
example, base polymer 6346 had a hardness of 63 shore "D" prior to
the addition of reinforcement fillers or plasticizers. The tread belt
adhesives, and th thermal cure cycles for the cast carcasses and tread
belts are listed in Table 2. The basic differences in the materials
were hardness, melt index values or high temperature properties. These
high strength, high molecular weight polymer systems consisted of a
plastic (hard phase) and an elastomer (soft phase). These base polymers
were also modified by adding carbon black, plasticizers such as Benzoflex
and glass fillers such as qlass flake, glass strand, and chopped glass.
The glass loading and the <trand or fiber length of the glass fillers
were varied to evaluate how the reinforcement of the hard phase and the
filler dispersal in the base polymer was affected. The glass fillers
were also treated with various sizing agents such as silane to improve
their adhesion to the polyester substrate. The carbon black was dropped
in the later designs since it was added primarily for color or
aesthetic purposes. Hence, the carcasses of the later designs appear

white in<tead of black.
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Due to the closed toroidal construction of the carcass, a rubber valve
was glued in the tire's sidewall for inflation purposes. Internal air
pressure leakage around the valve was a problem in some of the initial
designs but was corrected by using a better adhesive. In the later
designs, a second valve was added to the opposite sidewall in order to
introduce nitrogen into the tire cavity during the cure process in order
to eliminate internal oxidation and material property degradation. This
second valve introduced valve retention problems in the last designs and
actually prevented some of the last tires from being tested as the
contract was terminated before this deficiency was corrected. It is felt
that a mold rework on the second valve providing a better valve fit
would correct the problem.

Reference 1 contains a detailed analysis of the polyester material
properties with and without reinforcements, the tire carcass and tread
manufacturing process, the tread rubber formulations, a description of
the rotational cast equipment, and process and procedures.

The rotational cast/molding machine is shown in Figure 13, while a
mold spider loaded with tire molds entering the oven is shown in Figure 14.
Figure 15 shows a close-up of the one-piece cast tire mold. The replace-
able tread belts were laid up on an orbitread building machine shown
in Figure 16. A close-up of the expandable mandrel for the tread layup
is shown in Figure 17. The four ply tread belts were laid up with two
circumferential polyester belt plies +1/2°, -1/2° cord angle, respectively,
one radial polyester belt ply (89°) cord angle, then one circumferential
polyester belt ply +1/2° cord angle, followed by circumferential high
strength aramid reinforcement cords randomly dispersed across the tread
section.

The tread belt of the cast carcass/integral tread tire was laid up,
glued, and cured in place on the cast carcass rather than on the orbitread
unit. The tread belt was reinforced by circumferential high strength
aramid cords randomly dispersed in the upper tread area. This tire
design evolved from the two previous designs and eliminated the tread
derailment problems of the replaceable tread tire, and the groove cracking
of the one-piece cast tire.
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SECTION IV
TEST EQUIPMENT

The laboratory tire tests were conducted in the Flight Dynamics
Laboratory Landing Gear Development Facility using the flat surfaced
Tire Force Machine (TFM), the 120 inch programmable dynamometer, and
the 84 inch conventional dynamometer.

1. TIRE FORCE MACHINE (TFM)

The TEM was used for the quasi-static and some of the static mechanical
tire property measurements recorded while under aircraft wheel loads with
combined steering on a flat surface. The force measuring system consists
of six load cells (3 vertical, 2 fore-aft and 1 lateral) instrumented to
measure all six force and moment components developed by the tires. The
machine is designed to permit low speed tests at yaw angles between 490
degrees (this +90 degrees position was used for the lateral stiffness
tests) and any desired value of longitudinal slip.

A Houston Instrument Omnigraphic (X-Y plotter) recorder was used in
the load-deflection tests. A Gould Brush (8 channel strip chart) recorder
was used in the lateral force and aligning torque tests.

2. 120 INCH PROGRAMMABLE DYNAMOMETER

This dynamometer, incorporating a force measuring system similar to
the TFM, has the capability of programmable yaw, camber, radial load, wheel
velocity, wheel acceleration, and sink rate. The taxi takeoff cycles,
takeoff only cycles, taxi rolls, and cambered taxi rolls were conducted
on the 120 inch dynamometer.

3. 84 INCH CONVENTIONAL DYNAMOMETER

The 84 inch dynamometer is used for taxi takeoff cycles and high speed
brake stops controlled by an electro-mechanical servo system. Some of the
static measurements and taxi rolls were conducted on the 84 inch dynamometer.

Descriptions and capabilities of the TFM, the 120 inch, and 84 inch
dynamometers are listed in the Flight Dynamics Laboratory Landing Gear
Development Facility Brochure.
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SECTION V
TEST REQUIREMENTS AND PROCEDURES

I. STATIC TESTS
a. Dimensional and Physical Data

The cast tires were mounted on a 7.00-8 production aircraft wheel
which has a 9.624 inch flange diameter, 8.0 inch bead seat diameter, and
a 5.5 inch width between flanges. The wheel contours and dimensions are
shown in Table 3. After mounting the tires, the outside diameter (0OD)
and the cross section (CS) of the tires were measured and recorded at
2t psig intervals from 0 psig to 160 psig inflation pressures to check

tatic yrowth properties.

I additinn, one tire of each cast tire design was inflated to
ratedd antlation pressure (125 psig) and monitored continuously for 60
nowes toocheck for material porosity and material permeability.

1o mensional Stability Data

me tire of each cast tire design was inflated and regulated
tn rated aa lation pressure (125 psig) and the 0D and CS were recorded
continuog ., o bil hours to check the dimensional stability of the tires.

v

L. Ture Contact Area

The contact area prints (footprints) were obtained for each cast
tire desinn when loaded against a flat surface at rated load (6650 1bs),
H rated load (3990 1bs), and rated pressure (125 psig). The gross
contact area of the tire footprint was measured and is defined as the
total area of the print including the tread ribs and the spaces (tread
grooves) between the tread ribs. The net area of the print was also
measured and is the summation of the individual tread rib (dark) areas
where tread material contacts the flat surface.

d. Vertical Load Vs Deflection Data

Vertical load vs vertical deflection curves were obtained on each
tire design when loaded on a flat surface at rated inflation pressure.
In addition, vertical load vs vertical deflection loops were obtained on

10
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womie ot tae tire decggne at oanflatien pressueoa of w0 TPh D and 160 g
AT vertical doad v vertical detlection cuvee, and Toops wore abtained
at a deflection rate of 20 inches perv minute.  Tive Spying rale, and

enerqgy loss due to hysteresis were calculated,
e. Lateral foad Ve Deflection bata

Lateral load ve lateral deflection 1oops were obtained on the
tungsten carbide <urface on the tive force machine at vertical laoads of
6300 and 6650 1hs and at rated inflation pressure of 175 psig.  The
lateral Toad deflection tests were conducted by deternining the lateral
Toad required to produce 100 slip and then obtaining the lateral load
deflection loops at a deflect on rate of 27 inches per winute until
+30 ot the laterval <lip load was achieved. Lateral stiffuess was
caleutated fros she dateral lToad deflection curves by rtwo ditffer.nt
methods.  The tivat method invalved taking the Sfope of a straitght line
of the load deflection curve from the oviqgin to the tip of the Toop.  The
second method used a straignt line between the loop ends to establinh the

stope or stiffness.

f. Fore-Aft Load Vs Deflection liata

Fore-aft load vs fore-aft deflection loops were to be obtained
on the tungsten carbide surface of the tirve force machine at vertical
loads of 6300, 6650, and 7000 Ths, and at a rated inflation pressure of
125 psig. The fore-aft load deflection tests were conducted by determining
the fore-aft load required to produce 1007 slip and then obtaining the
fore-aft load deflection loops at a deflection rate of 10 inches per
minute until +80 of the fare-aft slip Inad was achieved. The same two
methods used to calculate lateral stiffness were also to be used to deter-

riine fore-aft stiffness.

. Burst Test bData

Une cast tire of each design was to be inflated at an inflation
rate of approximately 30 psig per minute until the minimun burst pressure

of 441 psiqg was reached and maintained for a minimum of ten seconds.
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2. QUAST-STATIC (LOW SPEED) FLAT SURFACE TESTS
a. Llateral Force Data

Lateral force data was obtained on the dry and wet (1/2 inch
water) tungsten carbide surface of the Tow speed (0.17 mph) tire force
machine at vertical loads of 6300, 6650, and 7000 lbs, at a rated
inflation pressure of 125 psig, and at slip angles of +2¢, +4°, +67, +87,
+107, and +12".

b. Aligning Torque Data

Aligning torque data was obtained on the dry and wet (1/2 inch
water) tungsten carbide surface of the low speed (0.17 mph) tire force
machine at vertical loads of 6300, 6650, and 7000 1bs, at a rated inflation
pressure of 125 psiq, and at slip angles of +27, +47, +6°, +8°, +10°, and

+127.

3. DYNAMIC (HIGH SPEED) DYNAMOMETER TESTS
The following is taken from USAF Drawing Specification 67J1951:

a. The tire shall withstand 100 cycles of (1) and (2) and 50 cycles
of (3) without evidence of failure.

{1) Taxi Takeoff Maximum Load - The tire shall be taxied on the
flywheel for 14,000 feet at 30 mph and at a load of 6650 pounds. Stop the
flywheel, keeping the tire fully loaded. Then accelerate the flywheel
(simulating takeoff) at a rate of 10 ft/sec/sec to a speed of 150 mph.

The tire shall be unianded after a roll distance of 2420 feet is reached.
The Toad of 6650 pounds shall be maintained for 5 seconds at which time
the load shall be decreased linearly with time to 0 load at approximately
22 seconds after the start of takeoff at which time the tire shall be
unianded.

(2) Low Speed Mil-SPEC Landing - A test cycle identical to the
Tow speed (90 - 0 wph) aynamic test described in military specification
MIL-T-5041 calculated for a tire load of 6650 pounds shall be conducted.

(3) Combined Radial-Side Load Roll Test - The radial load shall be
6700 pounds; the side Toad acting inboard shall be 1500 pounds. The tire
shall be rolled 1500 feet each cycle at 20 mph. This test may be conducted

by camber or yaw conditions.

12
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SECTION VI
TEST RESULTS AND DISCUSSION

1.  STATIC TESTS
a. Dimensional and Physical Data

Dimensional growth in the tire's 0D and CS width due to increases
in inflation pressure for the one-piece, two-piece, and the integral cast
tire are plotted and compared to the baseline bias tire in Figures 18,

19, and 20.

Unlike the baseline bias tire, the cast tire designs exhibited a
much more linear growth in OD. The overall growth of the one-piece cast
tire in 0D over the inflation pressure range of 0 - 150 psig was less
than the baseline bias tire for two of the designs and slightly greater
for the third design. The growth in cross section width of all three
one-piece cast tire designs was roughly equivalent and the curves were

characteristically similar to the baseline bias tire.

Both the two-piece and integral cast tire designs exhibited
considerably less growth in 0D and slightly greater growth in CS than
the baseline bias tire.

A summary of the various cast tire designs, carcass weights,
tread belt weights, outside diameter, and section width dimensional data
is listed in Table 1.

Since the primary objective of this effort was to investigate if
the cast tire concept is a viable concept (structurally capable) for
high performance military aircraft tires, minimal effort was expended
to optimize the total tire weight or maintain the tire's dimensional
envelope in accordance with the military specifications. Hence, many
of the designs exceeded the 24 pound maximum allowable tire weight and
the maximum OD and CS dimensions of 20.85 inches and 7.3 inches,
respectively.

13
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b, Dimensional Stabitity Data

The Jdimensional stability in the OO and O of the v ociou, cast
tire designs were measured, vecorded, plotted, and vmared to the
Baseline bias tire in Digqures AU, V0, and 40 Teds timensional data was
ubtained with the tirves intlated to 129 o8 votlation seessure
sonitored for 60 hours. The dimensional stability of all the cast tive
desinns under static inflation was better than the baceline Dias Lire.
The two Intearal cast tire desiqn orvowth curves presented are typical of
all the integredl gt tive dediome.. The set-up for the dimensional tests

is shown in Fiqures 4 and Jo.
¢. Tire Contact Areg (Footprint Data)

Tire contact area prints were obtained for the baseline bias
tire and all the cast tice designg ot rated inflation pressure (1295 psig)
wtiie joaded on 1 Tlat Lurtace ot vated lcad (6650 1bs) and ot 60 rated
Toad {5239 1by . The nasimun footprint length and width were measure
and Tisted in Table 4. The gross and net contact areas of the footprints
are listed in Table 4 and plotted in Fiqures 26, 27, 28, and 29. The
40 "D" Hytrel material integral cast tire designs came very close to
matching the gross and net contact areas of the baseline bias tires
whereas the remaining intearal cast tire designs ranged from 7 to 36
less than the baseline bias tire. The one-piece cast tire designs
ranged from 30 to 50 less in yross and net contact area while the
two-piece cast tire designs ranged from 10 to 30 less in gross and net
contact areas of the baseline bias tire. All of the contact area prints

are presented in Appendix C.
d. Vertical (Radial) Load Vs Vertical Deflection Data

Vertical load vs vertical deflection loops were ohtéined up to a
radial load of 7000 Tbs on a flat plate. Tire vertical spring rates and
energy loss due to hysteresis are listed in Table 5. A plot of vertical
Toad vs vertical deflection at 125 psiy inflation pressure comparing the
relative vertical stiffness of the various cast tire designs with that of
the baseline tire i« presented in Figure 30. The vertical stiffness of
most of the cast tire designs averaged approximately 40 qgreater than

the baseline bias tire and ranged from 16 below to 70 . above the baseline

14
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value.  Many ot the cast tirve desagns exnibited Tower encrgy lose due to
vertical load than the baseline bias tive.  this fact plus the generally
greater vertical stitfrness resulting in lower tire deflections of the cast
tires offer some explanation as~ to why the cast tires ran cooler during
dynamic testing. Typical vertical load ve vertical deflection loops are
presented in Fiqures 31 through 42, Vertical deflection vs vertical

load curves were also obtained at three inflation pressures (90, 125,

and 160 psiy), at a rate of deflection of 20 inches per wminute up to a
load of 7000 Ths on a flat surface, and on the {curved surface) 84 inch

diameter dynamoneter. These plots, are presented in Appendix D.
e. Lateral (Side) Load Vs Lateral Ueflection Data

Lateral load vs laterdl deflection loops were obtained on the
tunysten carbide surface of the tive force machine. Lateral load vs
lateral deflection plots at vertical Toads of 6650 Tbs and 6300 Ibs
are shown in Figures 43 through 51 and 52 through 60, respectively. The
tire lateral spring rates (lateral stiffness) and energy loss due to
hysteresis are listed in Table 6. The lateral stiffness of the integral
cast tire designs ranged from 15 below to 15 above the baseline bias tire
value. The lateral energy loss of the integral cast tire designs ranged
from 19 below to 22 above the baseline bias tire value. The effective
coefficient of friction obtained during the lateral load deflection
tests of the integral cast tires ranged from 3. to 18- lower than the
baseline bias tire. The test set up for the lateral load deflection
tests on the tire force machine prior to loading the tire is shown in
Figure 61. One of the one-piece cast tires (Design 3) was loaded
laterally to its structural limit and failed catastrophically (Figures 62
and 63) at a lateral load of 7000 1bs.

f. Fore-Aft Load Vs Fore-Aft Deflection Data

Fore-aft load vs fore-aft deflection tests were set up on the
tire force machine. Brake torque was applied to the tire through use of
the TFM brake shown in Figure 64. The fore-aft load deflection tests
were terminated due to slip at the tire/wheel interface. As much as one
inch of circumferential slip occurred at 1000 ft-1bs of brake torque. This
slippage problem would have to be addressed in later designs prior to

dynamic brake qualification tests.

15
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g. Burst Test Data

Static burst tests were to be conducted on all cast .tire
designs. The results of the burst tests are tabulated in Table 7 and
plotted in Figures 65 and 66. None of the cast tire designs passed the
minimum burst test requirement at the 30 psig per minute inflation rate
even though some of the designs reached 91% of the minimum requirement.
In order to check the effect of inflation rate and material creep due
to internal inflation, a second integral cast tire of the S/N BO88HX
(Design 8) series was inflated to 465 psig in 30 seconds (high inflation
rate) and maintained at this pressure. It failed catastrophically in
approximately 56 seconds. Since this tire withstood the minimum
required burst test pressure for 10 seconds, it essentially passed the
burst test requirement. This burst test requirement, however, has
shortcomings and is inadequate for evaluating polyester elastomer tires
which are susceptible to plastic deformation and material creep. Typical
failures which occurred during the burst tests of the various designs are
shown in Figures 67 through 76. A1l the burst test failures showed
some evidence of material creep. The creep initiated in areas of high
stress concentration, e.g., the tread grooves of the one-piece cast
tire, or in the beads, which along with the tread grooves were usually
the thinnest wall section. There was also evidence of creep in the
shoulder areas at the edge of the tread belt and in the crown under the
tread belt at locations where the tread belt was yielding prior to belt
failure.

The brittle failures normally occurred in the harder base polymer
materials or in those designs with glass reinforcement. The brittle
failures {cracking) probably initiated at sites of material imperfections
(improper material cure) or most likely at thinned sections (material
creep of the soft phase) or at locations of shock loading (tread belt
failures).

The design with the highest burst pressure was the 5556 material,
Design 21 {Table 1) with the number 21 thermal cure cycle (Table 2). This
design had no carcass reinforcement (glass), a carcass weight of 17 pounds,
and a tread belt weight of 10 pounds. The reason glass reinforcement was

16
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not tried with the 5556 material was the inability of the contractor to
obtain good glass dispersion in the base polymer during earlier sample
tests.

The parameters which tended to affect the burst pressure were
the shore "D" hardness of the base polymer, the material thermal cure, the
tread belt weight and reinforcement or number of belts and aramid cords
per square inch (end count), the carcass weight (amount of polymer used or
carcass thickness), and glass reinforcement in the base polymer. The
proper balance of carcass weight (thickness), thermal cure, glass
reinforcement of the carcass, tread belt weight, and belt reinforcement
produced significant increases in burst pressure of the various designs.
The addition of the plasticizer, Benzoflex, decreased the burst pressure of
a design, while the addition of carbon black had little or no effect on
the burst pressure through reinforcement of the soft phase of the rubber/
plastic matrix of the polyester polymer. The addition of glass flake or
chopped glass strand did not significantly affect the burst strength of
the designs.

2. QUASI-STATIC (LOW SPEED) FLAT SURFACE TESTS
a. Lateral Force Data

Lateral force data was obtained on the dry and wet tungsten
carbide surface of the tire force machine at three vertical Toads and at
rated inflation pressure. The test set up on the tire force machine is
shown in Figures 77 and 78. Carpet plots of lateral force vs positive
slip angle for three vertical loads are presented in Figures 79 through
97 and listed in Table 8 which compares the various cast designs with
the baseline bias tire.

During the dry surface tests, the one-piece cast tire developed
lateral forces approximately 40% greater than the baseline bias tire,
whereas the two-piece cast tire developed lateral forces up to 7% greater
than the baseline tire. The majority of the integral cast tire designs
developed lateral forces which ranged from 1% to 17% greater than the
baseline bias tire. Three of the designs tested, however, developed
less lateral force than the baseline tire.

17




Under wet surtare comtittons, the bias tire extibited ¢ stight
decrease n lateral force at all sVip angtes (Figure 9%). Both the one-
piece and two oece cant Tree s eahibited o s Tight decrease in the lateral
force ot soall g angles bat ealibited considerable degradation in
developed Tateral torve at iy anales gregter than b7 hown in

Figqures 96 and )/,
b, Alraniong Torque Data

Abigning torque data was obtdined on the dry and wet tungsten
carbide surface ot the tire force machine at three vertical loads and at
rated intlation pressure.  Carpet plots of aligning torque vs positive
stip angle tor the three vertical iuvads gre presented in Figures 98
through 1le and Tisted in Table 9 comparinag the variogus cast tire designs

with the baseline biags tire.

The results of the dry surface tests showed that the one-piece
and two-piece cast tires developed greater aligning torque than the bias
tire at s1ip angles less than 47, while a1l the integral cast tire
designs developed much less aligning torque than the baseline tire at

all s1ip angles.

The wet surface tests showed da degradation in aligning torque
tor the baseline bidas tire at slip angles greater than 67 (Figure 114).
Both the one-piece and two-piece cast tires exhibited considerable
degradation in aligning torque at all slip angles as shown in
Figures 115 and 116,

3. DYHAMIC (HIGH SPEED) UYNAMOMETER TESTS

The results of the dynamometer tests for the various cast tire
designs are tahulated in Table 10. [t quickly became apparent that the
most difficult phase of the A-37 main gear tire dynamic qualification tests
was the 2.65 mile taxi rolls prior to each of the 100 takeoff cycles
which required the tire to roll long distances at rated load {6650 1bs).
Lonsequently, the 2.65 mile (14,000 ft) taxi roll was used as a relative
qduge of merit for the various cast tire designs. The primary modes of
farlure during the taxi roll of the cast tire designs using the softer

and more flexible polymer matrix was permanent set occurring through
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localized heating in high stress concentration areas causing material
creep and section thinning. Even though continuous contained air
temperaturcs or surface temperatures could not be obtained on the cast
tires, the results of periodic temperature measurements indicate

that the cast tires ran much cooler than the bias tire. It is estimated
that the cast tire contained air temperature never exceeded 150°F during
the taxi tests. The tire designs which used the harder polymer or the
softer polymer reinforced with glass tended to be brittle with a low
resistance to flex cracking and subsequently failed due to a combination
of fatigue cracking of the hard phase and material creep of the soft phase
of the polymer matrix. The brittle failures (cracking) probably
initiated at sites of material imperfections (improper material cure)

or most likely at thinned sections or locations of shock loading (tread
belt failure). The areas of high stress concentration were in the tread
grooves and bead areas of the tire and at the shoulders along the edge
of the tread belt.

The development of the one-piece cast tire was terminated after
three design iterations (15 tires) were evaluated due to tread groove
failures (areas of high stress concentration} as shown in Figures 117
and 118. The use of the base polymer 6346 was halted due to its poor
resistance to flex cracking.

The development of the cast carcass/replaceable tread tire was
terminated after two design iterations (10 tires) were evaluated due to
tread derailment problems as shown in Figure 119. The probable cause of
the tread derailment problems was the inability to obtain sufficient
expansion in outside diameter of the cast polyester elastomer carcass
to provide an adequate fit between the tread belt and carcass. These
designs, however, represented a considerable improvement over the
one-piece cast tire designs as the tread groove failures (areas of high
stress concentration) were eliminated. In addition to the tread
derailment problems, the two-piece replaceable tread tires failed in the
bead areas due to section thinning or material creep (shown in
Figure 120) and fatigue or flex cracking as shown in Figure 121. The
stress concentration in the bead areas in the early designs were
magnified by the sharp bead radius which existed in the 7.00-8 aircraft
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B B



™\

AFWAL-TR-80-3055

wheel and in the cast tire mold. In order to reduce the stress concentration
in the bead area without modifying the wheel, a set of aluminum bead rings
with a larger bead radius was manufactured to fit the bead area of the

wheel. The tire mold was then modified to fit the aluminum bead rings.

This modification significantly reduced the stress concentration in the

bead area of the later designs but the problem was not completely

eliminated. The change in the bead radius contour can be seen by

comparing Figures 7 and 10.

Two major problems with the rotational mold process itself or {he
contractors technique surfaced early in the program and hindered the
development of a successful cast tire throughout the effort. These were
the inability to maintain a uniform wall thickness around the toroidal
cross section (an exaggerated case shown in Figure 120) and the
inability to obtain a proper material cure from tire to tire (poor
repeatability).

The non-uniform wall thickness around the toroid inherently
caused areas of high stress concentration and localized heating
(promoting creep) during dynamic testing. An improper material thermal
cure (Figure 122) caused material degradation, a loss of material
mechanical properties and provided failure initiation sites.

The integral cast tire design with the best taxi performance was
series number B088J(X) (Design 10) which successfully completed one
complete taxi roll of 2.65 miles at a constant load of 6650 1bs and a
test inflation pressure of 134 psig. This design used unmodified 5556
material with no glass reinforcement, a carcass weight of 17.5 pounds,
and a tread belt weight of 7.5 pounds. The thermal cure used is listed
as number 10 in Table 2. This tire failed due to material creep in the
shoulder area at the belt edge during the second 2.65 mile taxi roll
after 0.3 additional miles.

Several other designs exceeded one mile of taxi roll before
failure occurred as indicated in Table 10. The integral tire designs
using the softer polymers failed due to section thinning or material
creep in the shoulder areas at the edge of the tread belt or in the
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bead radius area. Typical examples of these failures are shown in
Figures 123 through 129. The inteqral tire desiqns using the harder
polymers and gldss reinforced polymers failed due to fatique (flex
cracking) of the hard phase and naterial creep of the soft phase in
the sidewall, shoulder, and bead areas. Typical examples of these

failures are shown in Figures 130 through 134.

To assess the high speed takeoff capabilities ot the integral
tires, a tire of the BO6EC(X) series {Design 6) which did not perform
that well during the taxi roll tests (failure at .37 miles), was Subjected
to the A-37 main gear tire takeoff profile (0 - 150 mph) with an
initial load of 6650 1bs which decreased linearly to O lbs at lift off.
The tire is shown in Fiqure 135 after successfully completing 20 takeoft
cycles. The tire successfully completed 100 takeoff cycles and sub-
sequently failed in the shoulder area (shown in Figure 136) during the
first taxi test after 0.2 roll miles.

During several design iterations, the cast tire mold in the shoulder
area was remachined to relieve tne stress concentration in the cast tire
carcass at the edge of the tread belt. This rework of the tire mold was
successful in reducing the stress concentration in the shoulder area but

it did not completely eliminate failures in the shoulder area.

Tire slippage at the tire/wheel interface (bead area) was a problen
during one taxi test. Approximately 3.5 inches of circumferential slip
(shown in Figure 137) was measured after the dynamic taxi test of the
BO68C(X) series tire (Design 6).

In order to check the effect of the tire load on taxi endurance life
of a cast tire, three tires of the BO88I(X) series (Design 9) and two
tires of the B088J(X) series (Design 10) were tested at different loads.
The results of these tests (Table 11) show the BO8BI(X) series tire
tested at 1500 1bs load rolled 1500 continuous miles before failure
occurred. These results indicate the order of magnitude that load affects
the cast tire life.
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To check the effect of tire inflation pressure on taxi endurance
Jife, the inflation pressure was varied on three tires of two different
design series. The results of these tests (shown in Table 12)
indicate that changes in inflation pressure of this magnitude do not
affect the taxi endurance 1ife of cast tires. -ln one case, both the
inflation pressure and test load were reduced considerably. The
endurance life of this tire was extended significantly but it is felt

that the load reduction was the primary reason for the extended tire life.

In an attenpt to reduce material oxidation which occurred inside the
cast tires during their thermal cure cycle, nitrogen was pumped into the
tire cavity during the thermal cure cycle at 1.5 psig pressure. This
procedure appeared to reduce the internal material oxidation hut the early
termination of the contract did not allow sufficient development and

evaluation tinme.

Larly in the last year of the three year proqgran, the contractor
experienced insurmountable financial difficulties in other areas of the
company and they were forced to prematurely terwmingte the Ailr Force cast
tire contract. With the contrgct duration time considerably shortened,
the probability of developing a successful integral cast tirve desiqgn
for use on military aircraft was significantly reduced. fven <o,
considerable achievements were accomplished even though tney fell far

short of the oriyinal expectations,
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SECTION VII

CONCLUSIONS

The results of the Phase [T and Phase 111 static, quasi-static and
dynamic teting of the various cast tire designs has led to the following

conclusions:

1. The otf-the-shelf materials tested in this program with and
witnout qlass reinforcenent proved to be inadequate for use as a viable

tast tire material for the A-37 military aircraft.

The inteqral cast tire proved to be the best tire design for
Juick or snort term cast tire success as it eliminated the tread groove
tiriure . of *he ane-piece cast tire and the tread derailment problems of
the two-piece cast Lire,

The two-iece/veplaceab te tread cast tire has significant payoffs
At porent el tay don s e cast tire success but much development in the
Ared ot oinereased 0 expansion of the stiff polyester cast carcass and

tread retention needso tn he done.,

a

3.0 Toe untodrbred o unveinforced 5556 "Hytrel" material had the
et ynaete cevtortance as 1t osuecessfully completed three miles of taxi

At et gt nd gt tatned the nraghest buyrst pressure (400 psig).

i tilter abstantially Inereased the nodulus of the base
erbyrer o b veantoroaing the nard pnd-e of the matria but tended to meke
the e gttang sl brrtt e gnd have poor resastance to tlex cracking,
More deveopient wirk 1, required inoglas . reinforcement techniqgues.

arfaroant oy material o creep still occurred 10 the soft phase of the
dan s ventoeced ol ey s, since, only the nard phase was reinforced.
ool triate thne caterial creep farlures, the soft phdase will hdve to he

veeve oy ced,

[ e thermal cure qregtily affected the dynamice performdnoe ot
the tiee . 4 dn dfroper matertal o cure caused material degradation and
Ao aecharca b oper taen ot the hase polyviner. A proper thernal
etk e i taer cgter tal o dr trabgtian ground the toroidal trve proved

ser oy 1 e 0 G e neve wath o the ratational cast o omolding poroce s
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7. The control and repeatability of a uniform wall thickness around
the toroidal tire and at sharp radii proved to be very difficult with
the rotational cast/mold process. This was especially true for the
heavier wall thickness designs which were felt to be necessary for a
cast tire of adequate strength.

8. Material oxidation which occurs inside the tire during the
thermal cure cycle caused material degradation and must be eliminated.
The introduction of an inert gas in the tires cavity is a possible
solution but the termination of the contract did not allow sufficient
time for a complete evaluation.

9. The materials tested in this effort seemed to provide adequate,
if not superior, static dimensional stability, vertical and lateral
stiffness, hysteresis, and frictional characteristics of specific cast

tire designs when conmpared to the baseline bias tire.

1J. The cast tire designs and materials were inadequate with respect
to net and qross contact areas {footprint), fore-aft brake loads, aligning
torque characteristics, burst test requirements and the dynamic tire

qualification test requirements.
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SECTION VIII
RECOMMENDATIONS

Since the contract was prematurely terminated before 1liguid
injection molding (LIM) processes and thermoset polyurethane material
tire designs could be evaluated, it is recommended that the LIM process
and polyurethane material tire designs be evaluated at some future date.

In addition, with the advantages and potential cost savings offered
by cast/molded tires, consideration should be given to the eventual
development of polymers specifically structured for high performance
military aircraft tire appiication without restricting the effort to
off-the-shelf materials.
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APPENDIX A

TABLES
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TABLE ¢ (CONTIHUED)

CAST TIRL THERMAL CURL DATA

CARCASS THLRMAL CYLLE

Minutes oven time o ou0"

Minutes oven cooling - doors open
Minute fine water spray

Minutes tull water spray

Minutes oven time = ouU%F, 1.5 OSTG
Hinutes oven cooling - doors open, 1.5
Minute fine water spray, .o 7SIG
Minutes full water spray, l.v PSI1G

Minutes oven time = oUU9F, [.5H PSIt
Minutes oven time o 6009, no N, flow
Minutes oven cooling - doors apen, 1.5
Minute fine water spray, 1l.o 7SIG 4y
Minutes full water spray, 1.0 PSIG N,

Minutes oven time o 55U0F 0 1.5 PSIG Np
Minute oven time  550YF, no Ny flow
Minutes oven cooling - doors open, 1.5
Minutes fine water spray, 1.5 PSIG Np
Minutes full water spray, 1.5 PSIG Np
Minute air circulation, 1.5 PSIA N,

Minutes oven time @ 5500F, 1.5 PSIG Np
Minutes oven cooliny - doors open, 1.5
Minutes fine water spray, 1.5 PSIG Np
Minutes full water spray, 1.5 PSIG Ny
Minute air circulation, 1.5 PSIG N2

oven time @ 5500F, 1.5 PSIG Ny
oven time @ 5509F, no

,
t
o

pslG iy

PSIG

PSIG

Minutes
Minutes
Minutes

e flow
oven cooling - doors open, 1.5
Minutes Tine water spray, 1.5 PSIG Ny
Minutes full water spray, L.5 PSIG Ny
Minute air circulation, 1.5 PSIG Ny

Minutes oven time @ sngF, 1.5 PSIG Np
Minute oven time [@ 550°F, no N2 flow
Minutes oven cooling - doors open, 1.5
Minutes fine water spray, l.o PSIG Np
Minutes full water spray, 1.5 PSIG Np
Minute air circulation, 1.5 PSIG N2

Minutes oven time 6 5500F, 1.5 PSIG Np
Minutes oven time @ 550°F, no Ny flow
Minutes oven cocling - doors open, 1.5 PSIG
Minutes fine water spray, 1.5 PSIG Np
Minutes full water spray, 1.5 PSIG Ny
Minute air circulation, 1.5 PSIG Ny

PSIG Ny

PSIG N2

Ny

32

TREAD BELT

ooeg BELT ADHLSIVE
450 Min Hughson
M 29001 “Chemlock" AP-1373
v/ 2SIG Primer and 442
cure ores cover ¢oat
450 Min Hughson
&2y Vf “Chemlock™ AP-13%
w/l PSIG Primer and 4732
cure pres Lover codt
4.0 Min Hughson
" ZN0F “Chemlock™ AP-1373
w/7% PSIG Primer and 402
cure cover ¢nat
pressure
60.0 Min Hughson
@ 2900F “Chemlock"” AP-133
w/75 PSIG Primer and 407
cure cover coat
pressure
60.0 Min Hughson
@ 290°F "Chemlock” AP-133
w/7% PSIG Primer and 407
cure cover coat
pressure
60.0 Min Wnittaver
@ 2900F "Thixon" P-&
w/75 PSIG  Primer and 501
cure cover coat
pressure
60.0 Min Whittaker
@ 2900F “Thixon" 0S-N/2
w/75 PSIG  (two coats)
cure
pressure
60.0 Min Hughson
@ 2900F "Chemlock" AP-133
w/75 PSIG  Primer and 402
cure cover coat
pressure
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TAsLL ¢ (CONTINULL)
CAST TIRL THERMAL CURL DATA

HULLING TREAD BELT
CYCLE NR ] CARCASS THERMAL CYCLE N CHREL. SELT ADHESTVE

Ji 41.5 Minutes oven time @ 55U%F, 1.5 PSIG Np 60.0 Hin Whittaker
4.0 Minutes oven time 1 5509F, no N, flow o 2qu0r “Thixon" P-4
U.u Minutes oven cooling - doors open, 1.5 PSIG Np w/75 PSIG Primer ang 501
3.0 Minutes fine water spray, 1.5 PSIG Np cure cover roat
15,0 Minutes full water spray, 1.5 PSIG N, pressure
1.0 Minute air circulation, 1.5 PSIG Qi

¢ dl.s Minutes oven time o L700F, 1.o PSIG Ny 6.0 Min Whittaver
4.u Minutes oven time W 5709F, no Ny flow “ 2900F "Thixon" P-4
v.o Minutes oven cooling - doors open, 1.5 PSIG L, w/7% PSIG Primer and 501
3.0 Minutes fine water spray, l.o PSIG N, cure cover coat
l2.u Minutes full water spray, 1.5 PSIG Np nressure
1.0 Minute air circulation, 1.5 PSIG Ny

34 44.U Minutes oven time © 5600F, 1.5 PSIG Ny 60.0 Min Whittaker
u.- Minutes oven cooling - doors open, 1.5 PSIG Ny © 2900F "Thixon" P-¢
3.0 Minutes fine water spray, 1.5 PSIG Ny w/74% PSIG Primer and 501
15.0 Minutes full water snray, 1.5 PSIG cure cover coat
1.J Minute air circulation, 1.5 PSIG Ny pressure
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ONE-PIECE CAST TIRE

1 COMPONENT PART
1 ELASTOMER COMPOUND

HOMOGENEOQUS
ELASTOMER

(Ju Pont HYTREL*
POLYESTER ELASTOMER)

CONVENTIONAL TIRE

12-16 COMPONENT PARTS
8-12 RUBBER COMPOUNDS

TREAD CAP
(NR, PBD, SBR)
TREAD BASE
(P1, SBR, PBD)
BELTS OR BREAKERS
(NR, SBR, PBD)
PLIES

(NR, PBD, SBR)
LINER (TUBELESS)
(CHLOROBUTYL)
SIDEWALL
(EPDM OR NEOPRENE)
APEX (SBR)

BEAD INSULATION
(NR)

BEAD WIRES
FLIPPERS
CHAFERS

Fiqure 1. One-Piece Cast Tire Vs Conventional Tire-Comparison
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Figure 3.

7.00-8 One-Piece Cast Tire (Section)
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ONE PIECE CAST TIRE
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Figure 4.

7.00-8 Two-Piece Cast Tire
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Figure 9.

Inteqgral Cast Tire (Tread)
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Figure 10.

Integral Cast Tire (Section)
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Fiqure 12.

Baseline Bias Tire-Section (7.00-8/16 PR)
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(Spider)

Fotational Mold [ixture

Fiaqure 14,
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Figure 1h.

One-Piece Cast
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Tire Mold
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Fiqure 16.

AMF Orbitread Machine
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Figure 17.

Tread Belt Mandrel & Mold
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Fiqure 14. Static Growth Measurements - One-Piece Last Tires
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Fraure 19, Static Growth Measurements - Two-Piece Cast Tires
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Figqure 20. Static Growth Measurements - Integral Tires
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BASELINE BIAS TIRE
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Fiqure 22. Dimensional Stability Data @ 125 (PSIG) Inflation
Pressure - Two-Piece Tire
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Fiqure 23. Dimensional Stability Data @ 125 (PSI1G) Inflation
Pressure - Integral Tire
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Figure 25.

Dimensional Growth Tests (Two-Piece Cast Tire)
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Fiqure 30. Vertical Load Vs Deflection @ 125 PSIG
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VERTICAL LOAD (KLES)
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l l l 1
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Figure 31. Vertical Load Vs Vertical Deflection, Integral Tire
S/N B128U3
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Vertical Load (KLBS]

inflaton (psig)
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RATE OF DEFLECTIO
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I ———
! | I l ]
| 2 3 4 5 6

Deflection (inches)

Figure 32. Vertical Load Vs Vertical Deflection, Integral Tire
S/N B128v3
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10 20 3.0 40 50
Deflection (in)

Vertical Load Vs Vertical Detlection, Integral Tire
S/N BO88I2
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o
)
x
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3
$
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> RATE OF DEFLECTION:
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! 2 3 4 5 6 7 8
Vertical Deflection (in} 2 May 79

Figure 36. Vertical Load Vs Vertical Deflection, Integral Tire

S/N B098M2
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>
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DEFLECTION (in)

Figure 37. Vertical Load Vs Vertical Deflection, Integral Tire
S/N BO98N3
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®
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o
o
@
>
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RATE OF DEFLECTION
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Deflection (in) 2 May 79

Figure 38. Vertical Load Vs Vertical Deflection, Integral Tire
S/N B09802
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x
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<
-
s
é
3
RATE OF DEFLECTION:
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| 2 3 4q 5 6 7 8
Deflection (in.) 15 May 79

Figure 39. vertical Load Vs Vertical Deflection, Integral Tire
S/N B0O98P3
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Vertical Load (KLBS)
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Inflation (psig)
90 125 160

-« ENERGY LOSS:
1400 in-lbs

RATE OF DEFLECTION:
20 in/min

I | L | J
[ 2 3 4 5 6 7
Deflection (inches) 30 Aug. 79

Figure 40. Vertical Load Vs Vertical Deflection, Integral Tire
S/N BO98R3
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1400 in-Ibs
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3 +—
RATE OF DEFLECTION:
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[ S
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| R /A
| 2 3 4q 5 6 7
Deflection {in.) 15 May 1979
Figure 41. vertical Load Vs Vertical Deflection, Integral Tire

S/N B098S2
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verticai Lond 'KLB)

~
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RATE OF DEFLECTION:

Figure 42. Vertical Load Vs Vertical Deflection, Integral Tire
S/N B0O88K2
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80% OF SLIP LOAD
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| |

Figure 43.
S/N B098S2

|

| 2
/ DEFLECTION (in.)

VERTICAL |LOAD: 6650 Ibs
INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION: 20 in/min
ENERGY LOSS: 2500 in-lbs

Lateral Load Vs Lateral Deflection, Integral Tire
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Deflection (in.)
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-3200—
2 May 79

Figure 44. Lateral Load
S/N B088I2
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l_ VERTICAL LOAD: 6650 lbs
INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION: 20 in/min
ENERGY LOSS: 2700 in-Ibs
-3200 L—
2 May 79
Figure 45. Lateral Load Vs Lateral Deflection, Integral Tire

S/N B098L2
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Deflection (in)
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INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION: 20 in/mn
ENERGY LOSS: 2900 in-lbs

-3000}—

-4000t—

2 May 79

Figure 46. Lateral Load Vs Lateral Deflection, Integral Tire
S/N B09802
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LOAD SHOWN 1S
80% OF SLIP LOAD

VERTICAL LOAD 6650 Ibs
INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION 20 in/mun
ENERGY LOSS 2200 wn-lbs

Fiqure 47. Lateral Load Vs Lateral Deflection, Integral Tire

S/N B128U3
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Deflection (in.)
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RATE OF DEFLECTION: 20 in/min
ENERGY LOSS: 3100 in-lbs

2 Moy 79

Figure 48. Lateral Load Vs Lateral Deflection, Baseline Bias

Tire S/N 1006
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-
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VERTICAL LOQAD: 6650 Ibs
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RATE. OF DEFLECTION: 20 in/min
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Figure 49. Lateral Load Vs Lateral Deflection, Integral Tire
S/N B098M2
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VERTICAL LOAD: 6650 Ibs
INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION: 20 in/ min
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Figure 50. Lateral Load Vs Lateral Deflection, Integral Tire
S/N BO98N3

98




AFWAL-TR-80-3055

MAXIMUM LATERAL
LOAD SHOWN IS
80% OF SLIP LOAD

LATERAL LOAD (KLB)

L |
3 -2 -1 / [ 2 3
DEFLECTION (in)
-1 L___
VERTICAL LOAD: 6650 ibs
INFLATION PRESSURE: 125 PSIG
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3
Fiqure 51. Lateral Load Vs Lateral Deflection, Integral Tire

S/N B088K2
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RATE OF DEFLECTION: 20 in/min
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Figure 52. Lateral Load Vs Lateral Deflection, Integral Tire

S/N B098S2
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-1600 | INFLATION PRESSURE : 125 PSIG
RATE OF DEFLECTION - 20 in/min
ENERGY LOSS 2200 in-lbs
-2400 |
300 L

Figure 53. Lateral Load Vs Lateral Deflection, Integral Tire
S/N BO8BI12
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Fiqure 54. lateral Load Vs Lateral Deflection, Integral Tire
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Lateral Load Vs Lateral Deflection, Inteqral Tire
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Deflection (inches)
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Figure 56.
S/N B128U3
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Lateral Load Vs Lateral Deflection, Integral Tire
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Figure 57.
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Deflection {in)

VERTICAL LOAD: 6300 Ibs
INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION:20 in/min
ENERGY LOSS: 3000 in-ilbs

Lateral Load Vs Lateral Deflection, Baseline Bias
Tire S/N 1006
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VERTICAL LOAD: 6300 lbs
INFLATION PRESSURE: 125 PSIG
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Figure 58.
S/N 8098M2

Lateral Load Vs Lateral Deflection, Integral Tire
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Deflection (in)

VERTICAL LOAD: 6300 Ibs
INFLATION PRESSURE: 125 PSIG
RATE OF DEFLECTION: 20 in/min
ENERGY LOSS: 3200 in-lbs

Figure 59. Lateral Load Vs Lateral Deflection, Integral Tire
S/N BO98N3
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Figure 60. Lateral Load Vs Lateral Deflection, Integral Tire
S/N B088K?2
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INFLATION PRESSURE (PSIG)

INFLATION PRESSURE (PSIG)

200+

|OO-1

7~ — 30 (PSIG/MIN)

/

ONE-PIECE CAST TIRE
O - S/N AO77A2

O - S/N AO77A3

O - S/N A097BB4

& - S/N A028C5

TWO-PIECE CAST TIRE
b - S/N BO97A2
D - S/N B02885

5004

4004

5 o 5 20 2
TIME (MIN)

/— = 30 (PSIG/MIN)
/
/

INTEGRAL CAST TIRE
© - S/N BO68C3
@ - S/N BO78C5
O - S/N BOBBHS
® - S/N BOB8H4
A - S/N BOBBIS
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& - S/N BOBBLS
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A - S/N BO98NS

TIME (MIN)

Figure 65. Burst Test Data
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Figure 66. Burst Test Data
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Figure 67.

Burst Test One-Piece Cast Tire (S/N AQ77A3)
Brittle Failure-Crown & Sidewall @ 760 PYLIG
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Figure 68.

Burst Test One-Piece Cast Tire (S/N A0978B4)
Material Creep Failure-Tread Grooves @ 350 PSIG
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Figure 69.

Burst Test One-Piece Cast Tire {S/N AGZ8CH)
Brittle Failure-Sidewall @ 270 PSIG
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Fiqure 72.

Burst Test Inteqral Cast Tire [S/N BN6RC3)
Material Creep Failure-Crown & Belt [dae @ 765 PSIG

170




Y

AFWAL-TR-80-3055

Fiqure 73.

BOBSH

C2 R

Burst Test Inteqral Cast Tire (S/N B0O88H4)
Material Creep Failure-Bead @ 465 PSIG
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Figure 74.

burst Test Inteqral Cast Tire (S/N B088Ib)
Material Creep Failure-Sidewall 8 295 PSIG

172




ey

APWAL- T8 - 3ahy

Fiqure 75,

Gurst Test Integral Cast Tire (S/N B0O88JS)
Material Creep Failure-Belt Edge 0 345 PSIG
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Figure 76.

Burst Test Integral Cast Tire (S/N BQ98L5)
Brittle Failure-Sidewall @ 325 PSIG
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Fiqure 77.

Lateral Force and Aligning Torque Test-Set Up,
Tire Force Machine
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Figure 78.

Lateral force and Aligning Torgue Test-Set Up,
Tire force Machine @ 6 Slip Anqle
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AFWAL - TR-8D- 5055

Figure 1200 Qynamic Taxi Teot Two-Piece Last “ire (S/N B02aBsh)
Material Creep Tailure-Bead Radius Area
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APWAL -TR-80- 30565

Fiqure 121. Dynamic Taxi Test Two-Piece Cast Tire (S/N B0O28BI)
Flex Crack Failure-Bead Radius Area
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AFWAL -TR-80-3055

Figure 122. Two-Piece Cast
Cure

Tire Section, Improper Material Thermal

170




BO68CS
TAY e s

A b st

Figqure 123. Dynamic Taxi Test Integral Cast Tire (S/N B068C5)
Material Creep Failure-Shoulder @ Belt Edge
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AFWAL -TR-80- 3007

Fiqure 124,

Dynamic Taxi Test Integral Cast Tire (S/N BO78C?)
Material Creep failure-Shoulder © Belt fdge
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AFWAL - TR-50- 30655

Figqure 125.

Dynamic Taxi

Test Integral Cast Tire (S/N BOB8J3)

Material Creep Failure-Shoulder @ Belt Ldge
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APWAL - TR- 20 - 3001

Fiqure 176.

Dynamic Taxi Test Inteqral Cast Tire (S/N BORBKI)
Material (reep Failure-Shoulder ® Belt Edge
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Fiqure 12%.

Dynamic Taxi Test Inteqgral Tast Tire (S/N BOESI1)
Material Creep Failure-Bead Radius Area
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Uynamic Taxi Test Integral Cast Tire {S/N G0AsLT)
Lrittie Failure-Sidewall {Glass Reinforced Tire)
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AD=A09T 684 AIR FORCE WRISHT AERONAUTICAL LABS WRIGHT=PATTERSON AFS ON F/¢ 31/3
STATIC AND DYNAMIC EVALUATION OF A=37 CAST AND CAST CARCASS/INT==ETCI(U)
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AFWAL -TR-80- 3054

Figure 132.

Dynamic Taxi Test Integral Cast Tire (S/N B098S1)
Brittle Failure-Shoulder & Sidewall (Glass
Reinforced Tire)

180
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Figure 133.

Dynamic Taxi Test Integral Cast Tire (S/N B128U1)
Brittle Failure-Shoulder & Belt Edge
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Fiqure 134,

Dynamic Taxi Test Integral Cast Tire (S/N B029Y1)
Brittle Failure-Sidewall & Bead Radius Area
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ATWAL - TR-11-3065

Figure 135. Dynamic Take Off Test Integral Cast Tire
(S/N B068C4) Successfully Completed 20 (0-150 MPH)
Take Offs
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AFWAL-TR-80-3055

Figure 136.

Dynamic Take Off Test Integral Cast Tire
(S/N B068C4) Successfully Completed 100 (0-150 MPH)
Take Offs. Failed During First Taxi Test-Creep Failure

@ Belt Edge
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Figure 137.

Dynamic Taxi Test Integral Cast Tire (S/N BO6B8CS)
Tire to Wheel Slippage (3.5 Inches)
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APPENDIX C
TIRE CONTACT PRINTS (FOOTPRINTS)
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AFWAL-TR-80-3055

TUST TIRE CONTPRINT: Tiop <12e .7.00-8/1e ... MrR loodyear
X USED L RLTREAD BY NA ool e
Se 00 NOL L B LI L S S 173/
SKID DLPTH oo IN.  MAX. FOOTPRINT LGTH. ..9'% . IN.
RATED INFLATION .. 120 ... ... PSI MAX. FOOTPRINT WibTh. ..nl%.. 1K
000 o RATED LOAD .. 0050, . .. LBS. NET CONTACT AREA .,'.4.~.—.j’.. Sq. IN.
S32.51 DEFLECTION GROSS CONTACT AREA .49-%8 sq. IN
OPERATOR ... .o ivnennn. DATE 376778 SERIAL NR. .JV7¢V. ... ... ...
//\\ -~
/ AN
N /

Figure C-1. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SI1zE ...7;90-8/16 MFR Goodyear
NEw XL USED ... ... RETREAD BY ...0[A. .. .. oo
S. 0. NO. TIRRl oLl CODE NO. ..2=N...... FLPL ..X.. FLWHL .....
SKID DEPTH vvveeeeeranananenns IN.  MAX. FOOTPRINT LGTH. .7.6L... IN.
RATED INFLATION ....125. . ... ... PSI  MAX. FOOTPRINT WDTH. .3.37... IN.
50 ., RATED LOAD L3990, ..., LBS. NET CONTACT AREA ..22.85%. $N. IN.
21-24° DEFLECTION _ GROSS CONTACT AREA .34.5% SQ. IN.
OPERATOR - neeevraenaeenns DATE 3/6/78 qppiaL NR. ..0920. . ... ... ..
_ r/—-\
~
/ N
\
/

L L

Figure C-2. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ...... 7.00-8 ..., MFR Zedron
NEW . X... USED ......... RETREAD BY ....N[A ... .. ........c.oooiieen
S. 0. NO. .....: 77-210 0., CODE NO. ...l....... FLPL ..X.. FLWHL .....
SKID DEPTH vvveeeeeeieaenannn IN. MAX. FOOTPRINT LGTH. ..7-17 .. IN.
RATED INFLATION ....!J 125 .. ... PSI  MAX. FOOTPRINT WDTH. ..2-23 .. IN.
100 ¢ RATED LOAD ....5650 _ .. LBS. NET CONTACT AREA ..22:90 sg. IN.
26.80. DEFLECTION GROSS CONTACT AREA_.28:93 sq. IN.
OPERATOR + oo evveaneenenn. DATE 3/1/78 SPRIAL NR. .AQ77AL " . ...
/ \
/ \
\
\ /
/
~

\_-__—-/ -
Figure C-3. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TtsT TIRE FOOTPRINT: TIRE Si/k JAOQ=8 . . ... ... .. .. MFR Zedron
NLW X, USED oou...... RETREAD BY ...... NIB
S. 0. NO. ...l [R5 DI Coot mo. ....L...... FLPL ...o. FLWHL .....
SKID DEPTH «ove i e IN.  MAX. FOOTPRINT LGlh. ...2-02  IN.
RATED INFLATION ....132... .. ... PSI  MAX. FOOTPRINT WDTH. ...J3-63 IN.
.60, % RATED LOAD ....3990. . ... LBS. NET CONTACT AREA ...LE-45 sg. IN.
18.24 DEFLECTION O GROSS CONTACT AREA LO-%3 5o IN.
OPERATOR L. evivnvvennnnnn. DATE /Y78 spriac Np. AQTTAT 0L

\—-..__——//
Figure C-4. Tire Contact Prints (Footprints)
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PAEL TOOT: g whln, . . {
LET COLTALT AR A A S g

’N—A‘

—

Piqure -5, Tire Lontact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIzE ...700-8 . ... ..... MFR Zedron
NEW ..X... USED vevnn.... RETREAD BY ..... L
S. 0. NO. ...77=2L ... ..... CODE NO. ..AL....... FLPL ..X. FLWHL .....
SKID DEPTH ovvretigsnnnnnnnnns IN. MAX. FOOTPRINT LGTH.&-77 . ... .
BATED INFLATION R I PSI  MAX. FOOTPRINT WDTH. .24:35 .. IN.
o9 5% RATED LOAD ...... 3990... LBS. NET CONTACT AREA ..17-37 s, IN.
22.3% DEFLECTION GROSS CONTACT AREA23:17.. sq. IN.
OPERATOR ©vvveeeeeennnenns DATE 2.24/78 SERIAL NR. ..AQ97BBL . . ... ...
N 1
Vd
/ \
/ \
/ \
\
\
\ /
/

\

Figure C-6.

V4
\ P4
| ——]

Tire Contact Prints (Footprints)
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AFWAL - TR-30- 3055
TEST TIRE FOOTHRINT: TIRE SI1ZE ..FO0-8. oo ... ... .. MFR Zedron
NEW ...X.. USED oei..... RETREAD BY .. N/A .
S. 0. NOL LTR2L L CODE NO. ...... 19 ... FLPL ..%.. FLWHL .....
SKID DEPTH tvviieesieeieen IN.  MAX. FOOTPRINT LGTH. ..8:02 IN.
RATED INFLATION ....125 . .. ... PSI  MAX. FOOTPRINT WDTH, ..2:72.. IN.
.100 % RATED LOAD 6630 ... ..... LBS. NET CONTACT AREA .28:76 . sq. IN.
; 30,57, DEFLECTION 3ROSS CONTACT AREA 35:72 sq. IN.
OPERATOR ..., DATE 2/28/78 SERIAL NR. ......AD28C4 |
\
7/ N\
'd
"
)
b
\
\
/
, /
}
Y
; Figure C-7. Tire Contact Prints (Footprints)
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APWAL -TR-20-3055

fEai Thet FODTPRINT: TIRE SIZt ..7.00-8 ... .. MR Aedron
N X U USED o RETRLAD BY .. .8 A
U TS DU L S CODE 0. ...... 19 .. FLpL XL XL});JQWL .....
SRID D P IN.  MAX. FOOTPRINT LGTH. .2-3% ... IN.
RATED ITHELATION ... 1 S PSI  MAX. FOOTPRINT WDTH. .4.36. .. 1IN,
caL L RATLD LUAD L3990, L, LBS. NET CONTACT ARFA ...17.13 s0. IN.
Lo DEPLLCTION GROSS CONTACT AREA 2L.9L sq. IN.
GELRATUE o e e DATE 2/28/78 SERIAL NR. ..A028¢4 . . .. ....
/\_—__/sN
7

~ /————\1__

Figure C-8. Tire Contact Prints (Footprints)
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ALWAL - TR-80- 306

Tisf TIRE FOUTPRINT:

Bew oo USED el
S. 0. NdL L.l 77-200 0.
SKRID DEPTH o oL,
RATED IMFLATION ... 125,
00 e pATED LOAD 6050,

S0t DEFLLCTION

OPERATOR L. i,

]

~

Fiqure C-9.

TIRE SIZb . 7:00:8 0 o L.

. REIRLAD BY Nla.. ...
L. COBL BD. L3
....... 1. MAX. FOOTPRINT LGTH.
....... PSI MAX. FOOTPRINT WOTH.
....... LBS.  NET CONTACT AREA
GROSS CONTACT AREA 43.38

... DATE /28778 Srpial nR.

_ —~—"_*'“‘*-‘\~

~ L_--.~’—d—‘__) -

..... P e

R N ST S

B0G7A3

9. 1IN

’/

Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ... 7:00-8 MFR Zedron
New X0 USED ..onn.... RETREAD BY ....... N
S. 0. NO. ..... 17-20 L. CODE NO. .3......... FLPL ..X.. FLWHL .....
SKID DEPTH vvvveeerenn, e, IN. MAX. FOOTPRINT LGTH. ..5:95.. IN.
TED INFLATION ..... 125 . ... PSI  MAX. FOOTPRINT WDTH. ..6:24.. IN.
.Q..Q% RATED LOAD ..3290 ... ... LBS. NET CONTACT AREA ..25:3 . sO. IN.
16.22 " DEFLECTION 9Ross CONTACT AREA 30.44 g, N
OPERATOR - vvveeeeeennns DATE 2/28/78 SERIAL NR. ...BO97A3, . . . . ....
,/‘\
/ \’\
~ ~
\ -
\\\\\\\\\\J \“—_—_—_—“—’J -
S

Figure C-10.

Tire Contact Prints (Footprints)
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AFWAL - TR-80- 3055

TEST TIRE FOOTPRINT: TIRE SI/Zt .. 2.00-8 o ... MER L Zedren,
Mw oL USED RETREAG BY . 0(A
S. 0. NC. ..... AN CODL MO. ...BO2BBA | FLPL ..X.. FLWHL .....
SKID DEPTH . IN.  MAX. FOOTPRINT LGTH. ..7.27.. IN.
RATED INFLATION ... 025 ... .. .. PSI  MAX. FOOTPRINT WDIH. ..6.37.. IN.
LoO 9 RATED LOAD A850.. ... ... LBS. NET CONTACT AREA ...35.74 SO. IN.
22.495%, DLELECTION GROSS CONTACT AREA 40,26 SQ. IN.
OPLRATOR ... ... ...uveienn.. DATE  3/1/78 SERIAL NR. ....BD2BB4 ... .. ..

N \ L~

Figure C-11. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

TUST TJRL i GOTPRINT:
New L USED L
.00 NUL L AT

SEID DEPTH coooit

RATED INFLATION ...125 ...

00 < RATLD LOAD 3999,

T4 DEFLECTION

L

Figure C-12.

]

TIRE SIZc ..7:008 . ...
RETREAD BY ....000 .. . ..., U
.. CODE NO. ....%...... FLPL ..%..

...... IN.  MAX. FOOTPRINT LGTH.
...... PSI  MAX. FOOTPRINT WDTH.

...... LBS. NET CONTACT AREA ...23:%82 gp
, 9Rgss CONTACT AREA

.. DATE  3/1/78 SERIAL NR. ...B0O28B4.

- ~

Tire Contact Prints (Footprints)
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TEal IR F e TIRE SU/ZE ... 70K L Mig Tednon
Whw oUA L UNED RiTRLAD BY ... .. RO 2
GG NUL L TIs CouL Mo b, FLPL ... LWL .o
SEEE DEPTH oo e [N. MAX. FOOTPRINT 1 6TH. 7000 b0 1.
HATED INTLATION ... ... V2000 000 0SS MAY TOUITPRINT WOIH. 0020 0 T
00 RATED LOAD L. 8650 L. LBS.  NET CONTACT ARFA ...} I
8% DLFLECTION ., GROSS CONTACT AREA .* it
OPERATO™ oo GATE W UW 7% oppIaL wp, | BDORCT
-
-
- b
~ -
- o

Frgqure C-13. Tire Contact Prints {(Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ..... 7.00-8 ... MFR Zedron
NEW .. X ... USED vvvnnn.. RETREAD BY ....N A ..
<. 0. NO. LLATRRL L CODE NO. ....L1l..... FLPL ..X.. FLWML .....
SKID DEPTH ©oveoeeeneannnnnns IN. MAX. FOOTPRINT LGTH. .6:156_ 1IN,
RATED INFLATION 125 . .. ... .... PSI  MAX. FOOTPRINT WDTH. .9:938 . IN.
,_gQ J RATED LOAD 0....3990  |IBS. NET CONTACT AREA ...22:49 so. IN.
L7-1% DEFLECTION GROSS CONTACT AREA ,29.21 5q. IN.
OPERATOR . oeeeeinnnnnnns DATE 3/14/79° "SERIAL NR. ..BOSCL..........
-
-
< N
i L___/ ”
S
Figure C-14. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

TEST TIRE TOOTPRINT: TIRE SIZE ..7-00-8. ... ..... MFR Zedron
NEW ... %, USFD covvnnnn RETREAD BY . R A . tein it e e
S. 0. NO. LAMRAL CODE NO. ..... 19..... FLPL .X... FLWHL .....
SKID DEPTH viveesvieeennannnn,s IN.  MAX. FOOTPRINT LGTH. .7.906.. IN.
RATED INFLATION L1258 PRREEE PSI  MAX. FOOTPRINT WDTH, .6:156,. IN.
“26-0@ RATED LOAD ... .00 ... LBS. NET CONTACT AREA3S:19.... sq. In.
LS00 DEFLECTION %ROSS CONTACT AREA .40:83 sg. IN.
OPERATOR - voeennaennannnn. DaTE ¥/%/7% sepiaL we. .. BO78CA T

S~ _

Figure C-15. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ...... 108 MpR Zedron
NEw LS USED e RETREAD BY ..M A
S. 0. NO. L. 7Rl CODE NO. ...19...... FLPL ..%.. FLWHL . ....
SKLID DEPTH oot e, IN.  MAX. FOOTPRINT LGTH. ..0.08%. li.
RATED INFLATION A PSI  MAX. FOOTPRINT WDTH. ..5.938. IN.
];.1,; RATED LOAD ...... 3990 LBS. NET CONTACT AREA ...24.0L sn. IN.
S DEFLECTION GROSS CONTACT AREA .28.23 SO. IN.
OPERATOR v oot DATE 3/9/79  SERIAL NR. ..BQI8G4

-\~

g\ )_

Figure C-16. Tire Contact Prints (Footprints)
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AFWAL-TR-820-3064
TEST gt TOOTPRILT: R ER AR T TN
L BLIRE G £ oo VAL
5,000 N0 SRS COc MO, LS B L A O .
SKLD UEPTH oo, SRR [N, MAX. FOOTPRIND LOTH. JTa4he. 0h
FATLD LHNFLATION L. 025 00 PST MAX. FOOTPRINT Wiin, 0. 136 1%
00 < RATED LOAD ... ... OO0 LS. NET CONTACT AREA . .0.0b . s b
ST pERLLCTION GROSS CONTACT Anta 74, Sy. in
OPLRATOR L. e, DATE MO qppraL wp. L BDRSTE
- ~

Fiqure C-17. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TJRE FOOTPRINT: TIRE SIZE ......0:0978 .. ... mER Zedron
NEW L USED e RETREAD BY ..N/0... ..o i e
S. 0. n0. L. T, CODE NO. ...23...... FLPL ...%. FLWHL .....
SKID DEPTH ©overei e IN.  MAX. FOOTPRINT LGTH. .2:938. . 1.
RAJED INFLATION ...125 . ... ... .. PSI  MAX. FOOTPRINT WDTH. .2:7%0.. IN.
¢4 ‘g RATED LOAD L3930 LBS. NET CONTACT AREA ..23:76. 5. IN.
JL9-93 DEFLECTION GROSS CONTACT AREA 26.47 s [N,
OPERATOR v veeveeeaaennn. DATE 3/7/79  'SERIAL NR, ..BOSBH3 . . . ..
——(//\\
7~ AN
N
S

Figure C-18. Tire Coniact Prints (Footprints)
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AFWAL -TR-80-30%%

TEST JIRE FOOTPRINT: PIRE SIZE e T MR Zedron
NEW L USLD uro - o Ri TREAD m-\?'.‘..,, ............................
S, 0. NO. ... RN COBE NO. ... 00 FLPL . FLWAL
SKID DEPTH oo .. IN.  MAX. FOQTPRINT LGTH. .7-750.. IN.
RATLD INFLATION ..... 125 ... PST O MAX. FOOTPRINT WDTH. .A- 188 1.
A0V % RATED LOAD ... 0050 . LBS. NLT CONTACT AREA ..30.02. sq. IN.
A5-BR DEFLECTION GROSS CONTACT AREA 42.08 g IN.
OPERATOR .. ..o orne .. DATE  2/27/78 Sppial wr, . BOSSTA 70

suil

-

Figure C-19. Tire Contact Prints (Footprints)
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AFYAL -TR-80-3055

TLST TIRE TOQOTPRINI: TIRE STZL ooon.. .. LRI, D MER Zedron
NEW X USED u e RETREAD BY Lo
S, 0. NO. L. T, CODL NO. ....... 9.0 FLPL LA FLWL .. ...
SKID DEPTH oo ae e IN.  MAX. FOOTPRINT LGTH . .a.l88. IN.
RATED INFLATION R S PSI  MAX. FOOTPRINT WOTH. . 5.000 . IN.
77.’”(7: RATED LOAD ..... 3990 L IBS. NI CONTAGT AREA . 25.00 . Sl IN.
SreCN DEFLLCTION SROLS CONTALT AREA Lo - IN,
OPERATOR oottt DATE  O/27/79 SIRIAL Ng. 0801/

)

~ -~

Figure C-70. Tire Contact Prints (Footprints)

206



AWAL-TR-80-3045

TESE VIRL TO0TPRING: RE S/t L0028 MrpZoedron
NEW ... USED L.ovo..... RETREAD BY .38, e
$. 0. NOL L. 17220 CODE NO. .. .33 ..., FLPL .5 . FLWML ...
SKID DEPTH ot IN.  MAX. FOOTPRINT LGTH. 7.00 1.
RATED INFLATION 125 .. ... .. ... . PSI  MAX. FOOTPRINT WDTH. ©:19. .
00 5 RATLD LOAD ... 6650, .. LBS. NET CONTACT AREA ... 2A:%sq i
A0-4%. DEFLECTION GROSS CONTACT AREA .*ngv so. 1IN
OPERATOR vt DATL  VV/9/TR QpRInL fik, ... DOSRIS
/’“\.\../
—_e e/ '\\
PRy VN
s ) \| RN
\
// ’ ‘ \ l \\
/o } I 1 A
4 | \\ \] \
/ ) | l ‘
] | ( | \
/ | l \ | |
’ “ ‘ H 1 |
1 J l
l | l | |
¥ [} |
/ | | |
| | | I
Il ) |
| g | I |
| I
| II (l l' | |
‘o | I TR
\ | | l ] | lj /
\\\ ’ \ \ ’ \' !
N | | /
AR )} J “ J/
RS L\ !\ /—-l//
e A T

Fiqure C-21.

Tire Contact Prints (Fopotprints)
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AFWAL -TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ...... 7.00-8 . MER Zedron
NEW ... USED uennnns. RETREAD BY ....NJA .
S. 0. NO. ...7772) oL, CODE NO. ....33 ... .. FLpL .. X, FLIHE - ..
SKID DEPTH «vveerereenennnnns IN.  MAX. FOOTPRINT LGTH. ...2°0n. IN.
RATED INFLATION ...125......... PSI  MAX. FOOTPRINT WOTH. ...3:2L. IN.
.60 % RATED LOAD ...3990...... LBS. NET CONTACT AREA ...23.80 sp. IN.
13..71., DEFLECTION GROSS CONTACT AREA .26.42 sQ. IN.
OPERATOR o vvoveeveeeennns DATE 11/9/78 SERIAL NR. ..BOS8I3..........

-7 y/ \,"\\\
4 | [ v,
//\ / | “ l}\\
[ 'l || | \\

\ | ' /
\,_' 'I }) /
Ne ) ), .
\\,"\. ’,\ //..
\\\ /',.—

Figure C-22. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT:
NEW 3. ... USED, ... - -
S. 0. NO. ...." 7-21
SKID DEPTH vvvenn.n.
RATED INFLATION .....
-390 RATED LOAD ...

...... DEFLECTION

OPERATOR ............

Figure C-23.

TIRE SIZF ...0-00-8 .. ... .. MFR Zedrop. .

ce.  RETREAD BY N/A i,
...... CODE NO. ..39....... FLPL ..%.. FLWHL .....
.......... IN.  MAX. FOOTPRINT LGTH. .7.250.. IN.
L2500 PSI  MAX. FOOTPRINT WOTH. .6:188.. IN.
..6650 |BS. NET CONTACT AREA ..36.07. SO. IN.
0SS CONTACT AREA 38:99, 59. IN.

...... DATE 3/2 SERIAL NR. .......BO88K4

-4

——

Tire Contact Prints (Footprints)
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VWAL - TR -20- 305

oy T IgRe FOUTPRINT: TIRE stz 72908 | TR Mrp fedron
N USED e RLTREAD BY . oooyon A
S.0L N L rrerb CODE MO. ....00 . ... FLPL oo FLHHL ...,
Sebu DeRTe Lo e I, MAX. FOOTPRINT LGTH. 22938, IN.
RATED I‘I'Arlo: ....){3 ........ PSI MAX. FOGTPRINT WDTH.)gﬁz?ﬁl.. 1.
,‘f’Al utL AL LI LBS.  NET CONTACT AREA . ~(-3} sn. 1Y,
doeh i L(Tluw . _GROSS CONTACT AR JRRA IN.
GV LRATEN DATE 312178 SERIAL NR. .%93$K4 ...........
.
- AN

N~ -

Figure C-24. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRL FOOTPRINT: TIRE Sizf .. 7R00-18 MR Zedron
NEW .. 5L USED .o on.s s RETREAD BY .., YA
S. 0. NO. ...... O S CODE NO. ...70...... FLPL ..X.. F U
SKID DEPTH vvvvreeeee s, IN.  MAX. FOOTPRINT LGTH. .0-750 rn.
RATED INFLATION ...... 12> .. ... PSI  MAX. FOOTPRINI wmu.,d‘zi(;‘i%.. IN.
100 % RATED LOAD L0650 LBS. NET CONTACT AREA "';4"41 SO, IN.
19-07 DEFLECTION 3/§B05S _CONTACT AREA. (oio=" SQ. IN.
OPERATOR ' eeeeveeeeaenn. DATE SERIAL NR. ..30981 B
/\f \
N
/
~
g

w—

Fiqure C-25. Tire Contact Prints (Footprints)
21




sy

AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE S1ze ..7:008 L. mrR Zedren
NEW XL USED yursie--- RETREAD BY ........ MAT g
S. 0. NO. ...l 2l CODE N0.43. .10 FLPL .%o ELps ...
SKID DEPTH oo IN. MAX. FOOTPRINT LGTH. .27 +>0 "'In
RATED INFLATION ......125. . 7" PSI  MAX. FOOTPRINT WDTH. .5:373° " In.
.50 % RATED LOAD ...3990 . . .. LBS. NET CONTACT AREA ...20:22 SQ. IN.
13.01 DEFLECTION GROSS_CONTACT AREA 22.84 0 In.
OPERATOR - .''veneenon . DATE 3/1/79 "SERIAL NR. ...BO98L37 770

Y

P

Figure C-26. Tire Contact Prints (Footprints)
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AL WAL - TR-R01- 3URG

LEST TIRE FOOTPRINT: TIRE S1/0 ......7:00-8 CAST MrR Zedron |
NEW ... USED aeeenn... RETREAD BY .. 0
5. 0. NO. ... 77=21 L. CODE NO. ....%7..... FLPL .%... FLWHL .....
SKED UEPTH oeeeeevnn. .. SUR IN.  MAX. FOOTPRINT LGTH. .6:373.. IN.
RAJED INFLATION ..... 6é§8 ....... PSI  MAX. FOOTPRINT WDTH. .6:29... IN.
g e RATED LOAD . 0020 ... LBS. NET CONTACT AREA ...31.95 sQ. IN.
S50 DEFLECTION , 9Ross CONTACT AREA .34.80 sq. IN.
OPERATOR ©ooveeveeeenenns DATE L1/15/73 oERiaL NR. .. BO9SM2 ~ . . ...
. -~
A -
7 \ \ / ‘\~\.
/ | \ .
-y || ( |
/) | ’ L\

Nl |
| | I 4
\\ \L.\ ' \ 'l I //’/
\ | K | v
Yoo J. o

e — ——

Figure C-27. Tire Contact Prints (Footprints)
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APWAL - TR-50- 3085

; 700 rAsT Zedron
PEal TIRE FUOTPRIN : Fi!“}::f?l/'{””‘"",‘{. LU R edren
b S eemy e vt {tnd by U0 0 e R I
AP i RESLE CO Nl o LA ST JE TR,
LD DR L L. RAKC TUOTPRING CGE AT
RATLD ThiLATION Lo B8 ol MAXC FOOTPRIND WiTH. . oo 0l i
AR RATLD LOAD .. 1440 CUES.RET CONTACT AREA ... 20l sn. I,
. C o . Do . 8 A 317:.’) ’( ”
T et S CORTACT AR 220 1
QPLRATOR oo DATE LRIAL Npo B T
Lo
r -~
- .
ac/ \ |\
-\ ~
e ] | ~N
| | ~

Fiqure C-28. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ..... 7.00-8 0 CAST . MFk Zedron
NEW .. 5. USED ...uo.... RETREAD BY ......... A
S.0. NO. L TTRRh L CODE NO. 32.. .. ... FLPL XL FLMHL ...
SKID DEPTH ©vvnnnn. . e IN.  MAX. FOOTPRINT LGTH. ..5:875 .
RATED INFLATION ..., 122 . . .. .. PSI  MAX. FOOTPRINT WOTH. . P-25 .. [t
L 100 o RATED LOAD L0630 . LBS. NET CONTACT AREA ....32- 2250, IN
L 19:64 pEFLECTION GROSS CONTACT AREA 70750, 1N
OPERATOR v vvveeeennnn. DATE 11/16/7RSERIAL NR. .. .RO9ANZ U0 L

\\J'. ‘ | //
~ I
\J._.\\_ 1.|//

—— e

Fiqure C-29. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST T{RE FOOTPRINT: TIRE SIZE ..... 70078 CAST . mrg Zedron
NEW L USED oy RETREAD BY ... N A .
S. 0. NO. .......[ TR CODE NO. ....7%..... FLPL .5, FLWHL .....
SKID DEPTH ......... fpg e IN, MAX. FOOTPRINT LGTH. .2:72,.. IN.
RATED INFLATION ... L35 oo . PSI MAX. FOOTPRINT WOTH. 2522, IN.
50 g raTeD Loap L PP0 T LBS. NET CONTACT AReA ...21:0%7so. In.
158 DeFLECTION L1/15805S CONTACT AREA 24213 S0, IN.
OPERATOR ©.@vovrenennens DATE SERIAL NR. .., 009882 700

- 3.

A L <

TN N
- [ K \""\
// I l ' ‘ ' \
/\ | l’

‘I ” |’ |l \
L 1 )| oy
\ f A o
\ ’l A ! 7/
\ 1 | I [/
\l‘ I) /) ”/
" | b
N l\ I )
\\\JI\ “ //

LU g

Fiqure C-30. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

TEST TIRE FOOTPRINT: TIRE STZE ...... 7.00-B, CAST. ..,
New .5 USED Lol RETREAD BY N/A . ... ....... e
S. 0. NO. ... 07200 COBE NO. .....27. ... FLPL ....¥ FLWHL
SKID DEPTH «.ovveenn... PR IN.  MAX. FOOTPRINT LGTH. .5:94, .
R@ggo INFLATION ....gé;g ........ PSI  MAX. FOOTPRINT WDTH. .0:313 .
c3q 4@ RATED LOAD 0020 ... LBS. NET CONTACT AREA ...32:19
N%% DEFLECTION GRASS CONTACT AREA . 28.0C
OPERATOR o\ ove e paTE VU378 gppyp nR... .. BO98O2 0
— T TN /~
- - / ] ~ \

N ! 1 1
Ny /| /|
S~ JL

Fiqure C-31. Tire Contact Prints (Footprints)
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APWAL -TR-80-3045

TEoi TIRE FOOTPRIGT: TIRE ST/ZE ... .. 70028 CAST omrr Zedron,
New o XL USED L. RETREAD BY o o NLBe e e e
S.o0. NU. ... TTE20 L CODE NOLSTL L FLPL ..¥.. FLWHL .....
SELD DEPTH ot [N, MAX. FOOTPRINT LGTH. ..9.30.. IN.
RATED INFLATION ... 125 ... ... PSI MAX. FOOTPRINT WOTH. ..2-92%. IN.
DO RATED LOAD ... 3290 (00 LBS. NET CONTACT AREA ...21.7% SQ. It
2SS0 perLecTioN  GP0SS CONTACT AREA .24.86 SQ. IH.
OPERATUR oot o DATELN/ 13778 SppialL NR. ... BO9RO2
~ 7 TN\

Fiqure C-32. Tire Contact Prints (Footprints)

218



AN
s T =~
///\ / || H \// h
/ | | |
[ T
| ]’ ” \ :'
| || I | g
| K |
| (j \ | |
| | | | /
]! ‘, |\ ll
| I | | '
| \ |
| | | | /
| \
I B | )
o | I
\ | fl | }
N |
\\\"‘\ //\\.——"//.“\"
. 7




AFWAL -TR-80G-3055

TEST TIRE FOOTPRINT: TIRE SIZE ..... 7.00-8 CAST . MFR Zedron_
NEW .Y USED ... RETREAD BY ... . N/A oo,
S. 0. NO. TRl oo Copt MO. .02 .. ... FLPL X. .. FLWML .....
SKID DEPTH ....... TR IN.  MAX. FOOTPRINT LGTH. .%:90. . . In.
RATED INFLATION .27 . 0o ST MAX. FOOTPRINT WDTH. ,©:33... IN.
g RATED LOAD ... 2000 LBS. NET CONTACT AREA ....27.27s0. IN.
S DEFLECTION GROSS CONTACT AREA ..)0.96sq. 11t
OPERATOR «vevveeeeeenaenn, DATELI/14/78 sppial nR., . ..B3098P2
— S
- *
o AN N
- /\ | ™~
~
/ , | \

Figure C-34. Tire Contact Prints {Footprints)
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AFWAL - TR-80- 3055

1EST TIRE FOOFPRINT: TIRE Si/L ... 00078 0AST O MiR Zedron
New L. XL USED Lol RUTREAD BY LM 0
S. 0. NO. L TTR2N oL CODt Ru. ...68, .. .. FLPL XL, FLWHL .....
SKID DEPTH vt eeean IN.  MAX. FOOTPRINT LGIH. 1.0, ... IN.
RATED INFLATION .. 125 ... ... PST MAX. FOOTPRINT WDTH. 0475 . IN.
100 ¢ RATED LOAD ..... 0650 . 1BS. NET CONTACT AREA ..32:76_ sp. in.
19.87 . DEFLECTION GROSS CONTACT AREA 37.9%2 0. IN.
OPERATOR .. vvovii e, DATE VE/R/TR spmpiap nR, L BOBOZ
-~
- \~._/ -
- ~
/\ ’ / \ ~ .‘.

Figure C-35. Tire Contact Prints (Footprints)
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APWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE S12€-0078 0 CAsT MFR 7edron
M .. L USED e RETRLAD BY ......... SR
S. 0. NO. ..... ity N CODE NO. ...068. .. ... FLPL 3., FLWHL .. ...
SEED DEPTH v, IN.  MAX. FOOTPRINT LGTH. 2.7%2... 1.
RATED INFLATION ...... 125 ... PSI MAX. FOOTPRINT WDTH. .2.72... IN.
60 e RATED LOAD .. 39900 L, LBS. NET CONTACT AREA ... 22.%6 SO. Ii.
I3 DEFLECTION GROSS CONTALT ARLA 25.09 Sy, TH.
OPERATOR vt DATE TI/B/78  oriipc Nm. BO98OY
2T
. AN
. N
- ~
7

Figure C-36. Tire Contact Prints (Footprints)
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AEWAL - TR=80- 3065

s 11 FUOTPRINT: PURE SIZE oL JoD0=8 U UAET D MER Zedron,
N USED RLTHE i Y S 0 e
S.0. N oL e Lo . L. LA | S N (1 A
SKED BEFTH v I, MAX. TCOTPRINT LGIH. .%,025.. It
BATED INFLATION ..., .. 15500, PST MAX. FOOTPRINT WhIH. .0:020.. [N
00 RATLD LOAD L RN Lh.  KET CONTACT AREA . 0412 <. in.
S pirreerion GROSS CONTACT AREA L 38:58 sg. 1.
OUPLRATOR Lo i i, DATE TV/UT/78 qupIal np. ..., Boask2 oo
—~
7 ~

AT YIS

Figure ¢-37. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

{7 TIRE FOOTPRINT: TIRE s1z€ .. 70028 . CAST . MFR Zedron
New XL USED e RETREAD BY ... N A o .
S. 0. NO. ...... 7S cont NO. ...72. . . ... FLPL .. %, FLWHL .....
SKID DEPTH ...... e IN.  MAX. FOOTPRINT LGTH. .%:875  IN.
RATED INFLATION L5 e PSI MAX. FOOTPRINT WDTH. ,%:%%... IN.
spoy% RATED LOAD ........ 2200, LBS. NET CONTACT AREA ...22:00 s0. IN.
2120 pEFLECTION GROSS CONTACT AREA L 35%:26 g0 N,
OPERATOR - vvon e, DATE '1/17/78 TSERTAL NR. .. ... BOS8R27T
-~ -
P “\‘7\
/ V0
~
/’ |
_ - I I‘\‘\~
| | AR
4

\/
Figure C-38. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOUTPRINT: TIRE Szt ... 2008 . MFR Zedron.
NEW ....%. USED ......... RETREAD BY ... /8 ..
S. 0. NO. ....... 77-210 .. CODE NO. ..... 78.. ... FLPL ..¥%.. FLWHL .....
SKID DEPTH ©uveee e e IN.  MAX. FOOTPRINT LGTH. .6,7%0.. IN.
RATED INFLATION ...... 125 ... PST  MAX. FOOTPRINT WDTH. .6,188.. IN.
100 o pATED LOAD ..0650, ... ... LBS. NET CONTACT AREA .31.12.. sSQ. IN.
19:42 DEFLECTION _ GROSS CONTACT AREA .34:46 SQ. IN.
OPERATOR ©vvvenaaennn.. DATE 2/28/78 <SERIAL NR. ... B098S3 |
T/__\‘ -
7~ N\
h
N\
/
~ —

Figure C-39. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

fLST TiRE FOOTPRINT: TIRE SIZE ....... 7.o0-8 L. MFR Zedron
NEW LM USED e RETREAD BY .. .8 A
S, 0. NO. L. 77200000, CODE NuU. ..78....... FLPL XL FLWHL .. ...
SKID DEFTH oo iN.  MAX. FOOTPRINT LGTH. .2:203 [N,
RATED INFLATION ....] 125 ... PSI  MAX. FOOTPRINT WDTH. ,2:3%4% . In.
ChO s RATED LOAD ... 3990 . LBS. NET CONTACT AREA ...20.82 s gy,
Li66  DEFLLOTION  GROSS CONTACT AREA .23:43 ¢ 1y
OPERATOR oo DATE  2/287797SERIAL NR. ...B0%8S3  “°° "

_m-

N(

Figure C-40. Tire Contact Prints (Footprints)
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AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ..7.‘.“.0.'3 ............... MFR Zedron
NEW S USED e RETREAD BY ..o /8 o
S. 0. NO. ..... RSt COUE NO. ..32...... FLPL 2o ELGE .
SKID DEPTH ....... e IN.  MAX. FOOTPRINT LGTH. .f’.;.‘.. IN.
RATED INFLATION 123 .. .. ... ... PSI  MAX. FOOTPRINT WOTH, .0 3716 1y,
100 ¢ RATED LOAD ...... 6650 ... LBS. NET CONTACT AREA ..30:4% so. 1n.
_18.46 DEFLECTION FROSS CONTACT AREA 3330 o0 Iy
OPERATOR oot veeeeennnn. DATE 11/17 SERIAL NR. ...... BOOBT2 T L
,-’—4- _\\
g 1=
/\ \ | ~ ~
ad \ ] | | \\(\
A { r I
/| \ }' ' \
/! | l AN
/) | | \
\ l | | 1 I
|l I\ | |
! I L L

\
Nl ‘{ 1 !I //
\1\ u H !
~_ N {} //;/
T=Jl L~

\w-.-——/--.

Figure C-41. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

TLST TIRE FOOTPRINT: TIRE SIZE ... At MFR Zedron
NEwi oo N USED e RLTRLAD BY ....%A o .. e
S. 0. N0, L TIsEU T T CODE NO. ... AU UL R TR
SKID DEPTH voeeeeee e IN.  MAX. FOUTPRINT LGTH. .2.3.L6 . IN.
RATED INFLATION J25...0cuno.... PSI  MAX. FOOTPRINT WDTH. .2 .1/4 .. IN.
.80 % RATED LOAD .3990........ LBS. NET CONTACT AREA ..19-42. s0. In.
A2.75 DEFLECTION GROSS CONTACT ARLA 22.18  sg. 1N,
OPERATOR oot i, DATE 11/17/78 SERIAL NR. .. B098T2

R n
r// ‘ I \ } \\\
R V X A
L [ |y Vi N
V] I T A
(| \
[ | f || I | : \
[0 ! ! NI
\ ! 1| (o
| !
\ P
(
( {
\\,‘l ’I .\,/

Figure C-42. Tire Contact Prints (Footprints)
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RAY

AR A TR

IR

TEST FIRE FUOTPRIND: TIRE S17t . oovnn.. L L MK Zedron
NEw Lo USED e RETRLAD BY ... .. A
S. 0. NoL LLUTTES L COOE HO. ... S8 FLPL LY FLWHL L.
SKLD DEFTH v IN.  MAX. FOOTPRINT (GTH.  .7.750 [N,
RATED INFLATION ....... 1200 . .. Pl MAX. FOOTPRINGD WDTH. A 30% . 1H.
J00 g RATEL LOAD ... 06000 ., UBS.  NET CONTACT ARLA .. HH.17 s. IN.
25900 DEFLLUTION GROSS CONTALT AREA A3-14 s IN.
OPERATOR .. .viiinnn .. DATE 7/73/79  SERIAL NR. LRIZSUI.....oo. .,
- ™~
/’
\\

Figure C-43.

T

ire Contact Prints (Footprints)
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Figure C-44. Tire Contact Prints (Footprints)
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AFWAL - TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZe 720028 0 .. ... MFR Zedron
Ned LS USED L RLTREAD BY ©vvvnnn... NA
S. 0. NO. ..., RN CODE MO, ....00 . FLPL L..%0 FLWML .. ...
SERID DEPTH oo . IN. MAX. FOOTPRINT LGTH. 2:313 . i
RATED INFLATION ... 125 00 .. PST  MAX. FOOTPRINT WDTH, 2:98% . 1n.
P02 RATED LOAD L PPP0 L LBS. NET CONTACT AREA ..3d:28. SO In.
Lo-10 perLeEcTION 272298958 CONTACT AREA 55, 50. IN.
OPERATOR ...ttt iveen e, DATE 2722779 SERIAL NR. ...... BRI L
-~ s\
N
rd
”’
~— -

Figure C-46.

Tire Contact Prints (Footprints)
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AR WAL - TR-10- 306¢

TEST TIRL FOOTERINT: TIRE Stee o 00k o Mih Zedrer,
NEwW ot USEU g RUTREAD BY L
SO00N0L L T Cobt . G T
SNID DERTH oo o IN.  MAX. FOOTPRINT (GIH. L7000,
RALED THELATION },”’ ....... PST MAX. FOOTHRINT witi, e 1001
we e, b RATEU TOAD 200 LBS. NEL CONTACT ArbA ... 000

T DUFLLGTION L BROSS CONTACT AREA

QPERATUN L. pate U epRiar e, L

P "

Fire £-47. Tire Contact Prints (footprints)
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AFWAL-TR-80-3055

TEST TIRL FOOTPRINT: TIRE ST/t ...7.0028 ... .. Mpp Zedron
NeW LN L USED e RETRLAD BY ... ..., N
S. 0. NO. ... .. Ui S CODE NO. ...0% . FLPL ..% . FLWHML .....
SKID BEPTH oo e e e IN.  MAX. FOOTPRINT LGTH. .2:00 . 1n.
RATED INFLATION ........ 125 . PST  MAX. FOOTPRINT WOTH. ,?-”?,”. it
0 RATED LOAD ... 2990011 LBS. NCT CONTACT AREA ...o0:!07sn. I
(309 DLFLECTION ., GROSS CONTACT AREA™ 27210 50, 1

OPERATOR oo oo paTE M2V T TSEpTAL np, L. BO20ER T T

T

Figure C-44. Tire Contact Prints (Footprints)
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L COiv g .27 FLpe oL

......... L. MAX. FOUTPRINT [GIH.

ATTON L PSTOMAXL FOOTERIND walh bt
e LoAD L5, SED CONTAGT AREA ... 2001

LROSS CORTACT AREA .

................. DATE MUTTY grpyagp we, B0ER
7 N

N

rd
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Siqure (=49, Tire Contact Prints {Footprints)




AFWAL -TR-80-3055

ioST TIRE FOOTPRINT: TIRE SIZL ...... J.00-8 L. MFR Zedron.
Mtw LN Lo USED L.l RETREAD BY v i A i iee e
S. 0. No. TRl Cobt NO. ....27..... FLPL ¥ FLHL .. ...
SELD UDEPTH o IH.  MAX. FOOTPRINT LGTH. .©:063 N,
RATED INFLATION .....025 .. .. PSI  MAX. FOOTPRINT WDTH. ,0:90... IN.
A0 a RATED LoAD L3900 L LE:..  NET CONTACT AREA ...2%:02 su. In.
L2-0%. pEFLECTION GROSS CONTACT AREA .2%:09 s0. IN.
OPERATOR ©oeeee e, DATE /2179 SERIAL NR. ......... D023
7
~ 7
~

Figure C-50.

Tire Contact Prints (Footprints)
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TEST TIRE FOOTPRINT:
NEW ..X... USED
S. 0. NO.

Figure C-51.

.......

.............

TIRE SIZE 7.00-8 MpRZedron
.. RETREAD BY ........ N e
.... CODE NO. .. 100 . .. FLPL ...%. FLWHL .....
........ IN.  MAX. FOOTPRINT LGTH. .7:0l6 y

PSI  MAX. FOOTPRINT WDTH. . 0:297 . |n.

...6650 |BS. NET CONTACT AREA ...22:88'sq. In.
+ - GROSS CONTACT AREA .?8;;?350. In.
.... DATE 3722779 SppiAL NR. Bo23Y

..................

Y

S

—-——

Tire Contact Prints (Footprints)
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TEST TIRE FOOTPRINT:

New XL ... USED .......
S. 0. NO. 77-21

SKID DEPTH

............

TIRE SIZE ..... 7.00-8 MPR Zedron
RLTREAD BY ..... N
.... CODE NO. ..100 .. FLPL .. 5. FLWHL .....

........ IN.  MAX. FOOTPRIMT 1.GTH. .9:205 . 11,

RATED INFLATION ....125 .. ... ... PSL HAX. FOOTPPLNT WOTH. 6000 "
| .00 % RATED LOAD ...... 3990, ... LBS. NET CORTACT AREA ...72:70 500 fu
12:36 DEFLECTION w o BRUSS Cf RN ARCALTTN0 oy
OPERATOR ..o, DATE 3/22777 SERIAL BR. Lol L
| N
”~
4
|
b
l
b
| N
7
) -
Figure C-52. Tire Contact Prints (Footprints)
F
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AWAL - TR-B0- 3045

Pl gk FUOTPRIN VIRE SIE o 7L00ms
New oo USED BUIREAD ©Y L. ... L 0 e
5.0, . “' .......... cont No. o] UL AU ¥ § T
SKIo bieli oo e TN HAXL FOOTPRINT LGIH,
RATED ERFLATION ..o L2 UPSE AL TOTIPRIND W,
Crgegf RATED LOAD Lo PIST LR ONLT CONIACT AREA .0 ;
oL DERLeeTIon 10, ABUSS CONTACT AREA ... 00
OPERATOR .. .. . oo ... DATE V72079 T prar wp, L p0MAETT T
P
-
N
7
~ 7
—

Fiqure C-53. Tire Contact Prints (Footprints)




AFWAL-TR-80-3055

TEST TIRE FOOTPRINT: TIRE SIZE ..oov..,, 2008 L MpR Aedron
NEW L. USED L e.sis. RLTREAD BY ..... NIR . PR
S. 0. NO. ...... b N CODE NO. ... O3 el X TRamL L
SKID DEPTH eeve e IN.  MAX. FOOTPRINT LGTH. .6-500  In.
RATED INFLATION ...... 250 PSI  MAX. FOOTPRINT WDTH. .3-%39 .. 1.
L0 e RATED LOAD ... 3990 .. LBS. NET CONTACT AREA ...20-82 <p  pn.
L16:55 DEFLECTION 3/2,8§5S CONTACT AREA 29Tk .
OPERATOR oo veeeee e DATE  3/22779 Sepial NR. ...... BOZ9ZS .
- ™~

Figure C-54. Tire Contact Prints (Footprints)
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SEWAL = TEe - 200

el e FOOTE
L USED

L EATION

RINT: TIRE SIZ 7.00-8 MER Zedron

..............................

......... REIREAD BY oo NJA e e
...... 77-21 0 CODE Nu. ... 106 .. FLPL ..X.. FLWHL .....
................ IN.  MAX. FOOTPRINT LGTH. .6:136. . 1IN

..... W25 0 ... PSI MAX. FOOTPRINT WOTH. .6:125 . IN.
Ay L3990 L LBS. NET CONTACT AREA ...28.50 sn. IN.
01 . GROSS CONTACT AREA .30:81 g In,
............ DATE 3719779 SERIAL NR. ..., BO29AAR

7| \

L J

Fiqure C-56. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

TEST 1IRE FOOTPRINT: TIRE SIZt vuven.... 7.00-8 .. MFR Zedron
NEw LN L USED L.l RETREAD BY .. . NLA
S.00 RO. L. 77=21 ... CODE NO. ....109. ... FLPL ...N. FLWHL .....
SEAl DEPTH o IN.  MAX. FOOTPRINT LGTH. .P-379%.. In.
RATLD INFLATION oo.... . 325000 PSI MAX. FOOTPRINT WDTH. .0.12%.. 1N.
LS RATED LOAD L3990 LBS. NET CONTACT AREA ...27-39 sn. IN.
AT T8 DERLECTION GROSS CONTACT AREA .39.54 sn. IN.
OPERAT I e e DATE 3/20/79 SERIAL NR. ..... BO29BB3 "

7N

Figure C-58. Tire Contact Prints {Footprints)
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AFWAL - TR-80-3055
PYST TIRE FOOTPRINT: TIRE SIZE ... 7.00<8 ... ..... MR Zedron |
Ao L X L USED ..l RETREAD BY . ......... MIA .
<00 N0L L 77-21. ... CODE NO. ... 113, . 0 FLPL ....X FLudL .....
SiID DEPTH oo IN.  MAX. FOOTPRINT LGTH. .6:313 . 1in.
RATED INFLATIONI2S ... ... ..., PST  MAX. FQQTPRINT WDTH. .A-078 . In.
VB0 RATLD LOAD 3990, ... ... LBS. NET CONTACT ARFA ...27-20 sp. 1.
17.86 DITLECTION GROSS CONTACT AREA 3084 oo iy,
OPERATOR ©vvvseee e, DATE 3/20/79 SERIAL NR. ..... BO29DD3 1,
-,
”/__—/—_1
I
\L/\ -
) o

-

Figure C-62. Tire Contact Prints (Footprints)
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AFWAL -TR-80-3055

APPENDIX D

VERTICAL LOAD VS VERTICAL DEFLECTION PLOTS
Notes: For the following plots
1. Inflation Pressures are ir PSIG
2. Outside Diameter (OD) in inches
3. Cross Section (CS) in inches
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TATTOTIRE PVALLATION
FIAT PLATE

Lononies (STANDARD TIRE)

PRLS I [
v 200493 7.u00
IR S0L500 7.016
1607 2607 7.016

pPSI
|
f \
20 —7 \
S | |
o T T - m
S 3 l 3
o B l§
: \m
| |
' \ | ‘ o
3 1 5 & 7

[0AD [¥1bs]

Prqare Lol Geflection Vo Load




LOAD [k1b<]

vgqure 120,

Y -
CAST TIRE FVALUATION
FLYWHEEL (84" DIA )
SN 0G0 TSTANDARD TIRE)
[z np [
gl 20.453 6,957
1726 20.516 7,016
161, 20,57+ 7.016
|
- \
o e |
= - ’ e
2 | —f
= 74/\/\( S
= ~ 15y Fad
: | / - //I'
ﬁ /I/ - //// ’
|
) L |
[
|
1
o

£

Deflertion v ot




e

AFWAL -TR-80-305%5

~o

DEFLECTION [inch]

Fiqure D-3.

CAST TIRE EVALUATION
FLAT PLATE

S/N AQ77AT

PRESS. o cs
90 20.278 8.228

125 20.394 8.216

160 20.506 8.210

w
m
-
(=)
N
o
o

o m— —————— ——

LOAD [k1bs])

252

PDeflection Vs Load

6650 LBS
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AFWAL -TR-80-3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N AO77A1
PRESS. oD cs
3 90 20.274 8.297
125 20.392 8.224
160 20.502 8.215

3990 LBS

!
0 1 2 3

LOAD [k1bs]

F=N

Figure D-4. Deflection Vs Load
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CACTOTIPT EVALCATIOY,
FLAT PLATS

ST AT RERY

jaloNuks i ~r
Gr) { 6t '
VG I n 107
. » 4
i toad AR

LOAD [K1bs)

bacjure o liect Tor tion Yo Load



no

Piaure

CAST TIRE FVALUATION
FLYWHEED (3" DIA.

S/NCAG9TRRY

e

B -

l
e ‘/f
E
|
I
|
|

3

LOAD [K1by )

Mehl Defloction Ve

-

-

J

L oad




TR NN 30

EFLECTION [ineh]

CAST TIRE EVALUATION

FLAT PLATE

S/N A028C4

PRESS. 00
90 20.330
125 20.500
160 20.698

l 3

LOAD [k1bs]

8.320
8.310

8.312

3990 LBS

Figure D-7. Deflection Vs Load
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9

DEFLECTION [inch]

0

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N AQ28C4
PRESS. 0D cs
30 20.357 8.315
125 20.509 8.311
160 20.65] 8.316

B — o

LOAD [k1bs]

Figure D-8. Deflection Vs Load

3990 LBS

6650 LBS
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SN BOYTIA
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A WAL STR-S - deg

CTINN linch,

DFLE

CAST TIRL EVALUATINON
FLAT PLATE

/M RNZBEG

PR an s
" 20,611 w427

1IN 21,683 2.446

160 725 077

6650 LBS

i i | i |
2 3 4

LOAD [k1bs]

Figqure D-11. Deflection Vs Load
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WAL = TR=20L gy

CAST TIRE EVALUATION
FUYWHEEL (24" DIA.)

LINCBU2HEA

i Nt r,
£l 441
RIS HLAR7
; 1 Lo4aa

=
2
|
= @ s
5 - E
l:_. [} <o
L X o
& N [
, \
| | | | I
3 1 2 3 4 5 6 !

LOAD [k1bs]

Figure D-12. Deflection Vs Load
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AFWAL-TR-80-3055

CAST TIRE EVALUATION

FLAT PLATE

S/N BO78C4

PRES . i cs
M 26,790 A.474
125 20,850 £.533
160 26,094 1,607

t it
= o - |
= 20% ' - |
g’ |
= l |
Z E E

107 ”
e B 1§
/,//f/ !m [\9
l |
| | ! 7 | | o
0] 1 2 3 4 5 b 7

LOAD [k1bs]

Figqure D-15. peflection Vs lLoad
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AFWAL-TR-80-30565

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N B078C4
PRESS. 0D cs
90 20.803 3.470
125 20.837 8.521
160 20.879 8.593

W|}MSI
z | /
€ I |
g ! |
S [
<
5 | |
o - -
| | =
o o
\;,3 12
i |
| |
| | | | I Lo
0 1 2 3 4 5 6 7

LOAD [k1bs]

Figure D-16. Deflection Vs Load
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AFWAL - TR-50- 3054,

CAST TIRE EVALUATION

FLAT PLATFE
S/ BOBs1a
PRESS. 00 cs
90 20.740 8.387
125 20.792 8.447
160 20,834 3.525

|

DEFLECTION [{inch]
%\:
o\ S
=l
2 2

6650 LBS

LOAD [k1bs]

Fingure D-19. Deflection Vs Load
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APWAL - TR-80- 3055

CAST TIRE EVALUATIGON

FLYWHEEL (84" DIA.)

S/N B08aI4
R
PRESS. 0 ¢
90 20.756 8.402
125 20.796 5.461
160 20.834 8.534
NOTE :
2 —

DATA DISCREPANCY DUE TO
ENGAGEMENT OE\SAFETY uT 7

N -
u -~ 90 PsI
= 125

DEFLECTIQN [inch]

6650 LBS

w
o
-
<o
N
(e,
o™

|

3
LOAD [ki1bs]

|
|
l
|
l
l
4

Fiqure D-20. Deflection Vs Load
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AbWAL-TR-®

5

cinch,

DEFLECTION

SRR

CAST TIRE EVALUATION
FLAT PLATE

S/N BOSSKA

PRESS. an s

an 20.748 8.263
125 20.84¢ 5.280
160 20.894 8.321

Ay
\\
Y

5 —— —— — — —

3990 L8S

3
LOAD [kibs]

Fiqure N-23. peflection Vs Load

6650 LBS




AEWAL- TE s s,

CAST TIRE EVALUATION
FLYWHEEL (24" pIA.)

S/H BO38Y4

PRESS. i €
P 90 20.742 0. 067

125 20.736 2,276

160 20. 286 24

ON [imh‘

v
i

90_BS!
1025 pyy
T AT e
| - R e - - i
P T e -
L S s
)

OEFLECT

i ' ' I | ! ]
M) 1 5 N

[ o 4 5 6 7
LOAD Tklns;

Figure D=2 Deflection v L nad
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Ty

To

(o

CEL

TAST TIPT FVALUATION
PLYWHEEL 7287 prA

SN B0

Bl
PRESS. ne L
5

gr 20,5010 x

ST - |
J
; {

EEREREE P i
i X ‘,,~{|1.,91uu

AN
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AFWAL-TR-80-3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLAT PLATE
S/N BO9SM2
3_
PRESS. 0 cs
90 20.852  8.399
125 20,910  8.417
160 20.952 8.441
2_._.

l
|
l
I

3990 LBS

0 1 2 3

H — m— — —

LOAD [k1bs]

Figure D-27. peflection Vs Load
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6650 LBS




AFWAL-TR-80-3055

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N B0O9BM2
3 —_—
PRESS. o cs
90 20.850  8.395
125 20.924  8.418
160 20.982  8.454
2 —

DEFLECTION [inch]

3990 LBS
6650 LBS

- - — — —

wn
=]
~

LOAD [k1bs]

Figure 0-28. Deflection Vs Load




AFWAL -TR-80-3055

CAST TIRE EVALUATION

FLAT PLATE
S/N B098N2
-
PRESS. 0 &
30 20.824 8.432
125 20.874 8.464
160 20.912 8.498

4 2 -
J ?
(")
2
S l
—
= l
e 90_PpSI
& sl
PSF
I —
l
lg Ig
Io Ic
I3 8
) I |
0 1 2 3 4 5 6 7

LOAD [kibs]

Figure D-29. Deflection Vs Load
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AFWAL -TR-80-3055

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N B098N2
,
PRESS. oD cs
90 20.804 8.411
125 20.864 8.437
160 20.908 8.478
e —
=
O
=
z
oy
b
frg
a
N
|
|
| I
10%
|2 |
o o
I | | | b
0 ] 2 3 4 5 6 7

LOAD [k1bs]

Figure D-30. Deflection Vs Load
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AFWAL-TR-80-3055

DEFLECTION [inch]

e e s e e

10%

CAST TIRE EVALUATION

PRESS .

90
125
160

FLAT PLATE
S/N B09802
o cs
20.701 8.338
20.766 8.366
20.812 8.411

LOAD [k1bs]

Figure D-31.

Deflection Vs Load
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6650 LBS



AFWAL-TR-80-3055

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N 809802
3_—
PRESS. o s
90 20.724  8.361
125 20.778  8.387
160 20.818  8.424
2 —

DEFLECTION [inch]

3990 LBS

0 1 2 3
LOAD [K1bs]

B — — e —

Figure D-32. Deflection Vs Load
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AFWAL - TR-80- 3055

CAST TIRE EVALUATION

FLAT PLATE
S/N BO9RP2
PRESS. 0D s
90 20.980 8.769
125 21.070 8.949
160 21.150 9.157

|
|

90 _PsSI

[125 pst

DEFLECTION [inch]

3990 LBS
6650 LBS

| | | ' !
1 2 3 4 5 6 7

LOAD [klbs)

Figure D-33. Deflection Vs Load
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AFWAL-TR-80-3055

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N B098P2

PRESS. oD cs
90 20.920  8.649
125 20.988  8.79
160 21.036  8.98)

I90 SI

|125_psI

Ax/’/fqgg;PSI

| 30%

DEFLECTION [inch]

3990 LBS

T T Sesoss

! | ! !
0 1 2 3

LOAD [k1bs]

Figure D-34. peflection Vs Load
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AFWAL-TR-80-3055

—

DEFLECTION [inch]

O

CAST TIRE EVALUATION

FLAT PLATE
S/N B098Q3
PRESS. 0D €S
90 20.726 8.261
125 20.787 8.301
160 20.820 8.3295

: 90 PSI

125 PSI
| 60_PSI
20%—
|
|, |,
| 3
12 IS
o [¥5)
(S l'g
l I
| I | '
3 alz 5 6 ! 7

LOAD [k1bs]

Figure D-35. Deflection Vs Load
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AFWAL-TR-80-3055

DEFLECTION [inch]

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N B098Q3
PRESS. 0 cs
90 20.719 8.257
125 20.71 8.275
160 20.812 8.328

l

‘ 9n _pS1
l 125 PSI

| /a/]ﬁ-m

— ——t

3990 LBS
6650 LBS

B —— e

LOAD [k1bs]

Figure D-36. Deflection Vs Load
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AFWAL - TR-80-3055

CAST TIRE EVALUATION

FLAT PLATE
S/N BO98R2
PRESS. 0n s
90 20.934 £.996
125 21.024 9.013
160 21.104 9,252

—

DEFLECTION [inch]

3990 LBS

P o —— - ——

LOAD [klbs]

Figure D-37. Deflection Vs Load
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AFWAL -T2 -20- 3055

CAST TIRE FVALUATION
FLYWHEEL (84" DIA.)

S/N BOYHR?

PRESS. 0p s
a0 20,914 8795
125 21.016 9,003
160 21.096  9.196

B 20 = o
LE ] //////////T(J
. |
g 2 2
z 5 =
& s 2 E
[an) O
| |
l I
| | ' ! | i | |
0 2 3 4 5 6 7

LOAD [K1bs]

Figure D-34#. Deflection Vs Load
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AFWAL -TR-80-3055

DEFLECTION [inch]

|
n
)

CAST TIRE EVALUATION

FLAT PLATE
S/N B09AS3
PRESS. 0
90 20.686
125 20.762
160 20.812

10%

LOAD [kibs]

Figure D-39. Deflection Vs Load
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8.204

8.200

8.211

3990 LBS
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6650 LBS




AFWAL -TR-80-3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLYWHEEL (88" DIA.)

$/N B098S3
PRESS . ) cs
90 20,674  B.217
125 20.750  8.210
160 20.806  8.214

| I
2 3

LOAD [k1bs]

Figure D-40. Deflection Vs Load
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AFWAL - TR-80- 3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLAT PLATE
S/N BO9ST2
PRESS. oD cs
90 20.778 £.275
125 20.276 8.283
160 20.874 8.298

A

3990 LB

B o——— —

LOAD [k1bs]

Fiqure D-41. Deflection Vs Load
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6650 LBS




AFWAL-TR-80- 3055

DEFLECTION [inch]

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N BO98T2
PRESS. oD s

90 20.768  8.274
125 20.830  8.280
160 - 20.874  8.295

~ 3990 LBS
§650 L85

o—
——
N
w —
E-3
o —_
[=)]
~4

LOAD [kibs]

Figure D-42. Deflection Vs Load
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AbWAL - TR-80-3055

CAST TIRE EVALUATION

FLAT PLATE
S/N 812817
PRESS. 0D cs
90 20.848 8.436
125 20.918 8.486
160 20.970 8.543
pl
| 9gpst
PS1
//////150 PSI
e 20—+
I - ]
o
b | |
o
a |, ly
[--] @
— l_J
]éﬁ a
Es s
[ae] o
l I
! I ! [ I
0 1 2 3 4 5 6 7

LOAD [Kk1bs]

Figure D-43. Deflection Vs Load
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AFWAL - TR-8(1- 3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N B128U3
PRESS. 0D cs
90 20.874 R.446
125 20.926 8.494
160 20.967 8.549

I PSI
125 PSI

160 PSI

6650 LBS

[¥¥]
o
w
o
~

LOAD [k1bs]

Figure D-44. Deflection Vs Load
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AFWAL - TR-80-3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLAT PLATE
S/N B128V3
PRESS. 00 e
90 20.932  8.417
125 20.946  8.460
160 21.046  8.506

90 _PSI

PSI
160 _PSI

~ 3990 LBS
— T e6501BS

LOAD [kibs]

Figure D-45. Deflection Vs Load
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AFWAL-TR-80-3055

DEFLECTION [tinch]

i

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N B128V3
PRESS. 0D cs
90 20.942 8.407
125 20.998 8.453
160 21.068 8.491

T T3990 LBS

o -

1
0 1 2 3

LOAD [k1bs]

Figure D-46. Deflection Vs Load
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AP WAL - TR-H0- 3055

DEFLECTION [inch)

CAST TIRE EVALUATION
FLAT PLATF

S/N B0O29uW3

PRESS . 0 s
n0 20,788 8.41%
125 20,968 3.468

160 20,912 7.529

3990 LBS

~
(o)
F-

LOAD (k1bs)

Fiqure D-47. Deflection Vs Load
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6650 LBS




AFWAL -TR-80-3055

DEFLECTION [inch)

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N B0O29W3
PRESS. 0D
90 20.790
125 20.838

160 20.872  8.537

LOAD [k1bs]

Figure D-48. Deflection Vs Load
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8.432

£.482

6650 LBS




AFWAL - TR-80-3055

DEFLECTION [inch]

10%

CAST TIRE EVALUATION

FLAT PLATE
S/N B029X3

PRESS. U
90 20.800
125 20.860
160 20.910

LOAD (k1bs)

cs

.459
.507

.570

jpo 3 =

3990 LBS

o —_— —

6650 LBS

Figure D-49. Deflection Vs Load
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AFWAL-TR-80-3055

DEFLECTION [inch]

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N B029X3

PRESS . 0D €s
90 20.812 8.463
125 20862 8.509
160 20.904 2.564

LOAD (k1bs)

Fiqure D-50. Deflection Vs Load
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ALWAL - TR-80- 305Y

CAST TIRE EVALUATION

FLAT PLATE
S/N B029Y3
I
PRESS. o cs
90 20.752 8.357
125 20.820 8.394
160 20.858 8.440

o

DEFLECTINN

lm »n
10 b pr
|o o
()] (¥
- |$ 8
=
/ |
‘ | | | I
' ) % 3 4 5 6 7

LOAD (k1bs)

Fiqure D-51. Deflection Vs Load
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AFWAL-TR-80-3055

DEFLECTION (inch)

CAST TIRE EVALUTION

FLYWHEEL (84" DIA.)

S/N B029Y3
3_
PRESS. 00 cs
90 20.758 3.368
125 20.806 8.399
160 20.844 8.442
2-—

3990 LBS
6650 LBS

o
—-_
~—
r— — — —— —
2, S
(o))

}

LOAD (klbs)

Figure D-52. Deflection Vs Load
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AFWAL-TR-80-3055

DEFLECTION (inch)

CAST TIRE EVALUTION

FLAT PLATE
S/N B029Z3
PRESS. 0D €S
90 20.812 8.456
125 20.852 8.507
160 20.882 8.572

3990 LBS

— —

L 2 ;

LOAD (K1bs)

Figure D-53. Deflection Vs Load
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AFWAL -TR-80-3055

DEFLECTION (inch)

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N B02973
33—
PRESS. 0
90 20.822
125 20.858
160 20.888
2.——

] 2 3

LOAD {k1bs)

vy
<]
-
[
[
o0
o™

B — —— — —— ——

8.468

8.521

8.584

l

| 9g ps1
125 P51

160 PSI

— T “8850 8§

o
[=,3
-~

Figure D-54. Deflection Vs Load
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AFWAL-TR-80-3055

CAST TIRE EVALUATION

FLAT PLATE
: S/N BO29AA3
3~.
PRESS. o s
90 20.808 8.446
125 20.864 8.498
160 20.906 8.555
= -
(&)
£
v‘ -
o
) = | 90 psI
z 125 PSI
L
20% y
1~ |
l
| |
| |
10%
| 2 :
=4 o
1% E
| r
0 1 12 | | | l I
3 4 6

LOAD (k1bs)

Figure D-55. Deflection Vs Load
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AFWAL-TR-80-3055

CAST TIRE EVALUATION

FLYWHEEL (84" DIA.)

S/N BO29AA3
3 —
PRESS. ) cs
90 20.814  8.442
125 20.858  8.492
160 20.900  8.546
,—

DEFLECTION (inch)

w
<]
-
[
(=
D
™

0 1 2 3

B —— —

LOAD (k1bs)

Figure D-56. Deflection Vs Load
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AFWAL -TR-80-3055

CAST TIRE EVALUATION
FLAT PLATE
S/N B0298B3

3_—
PRESS. 0D cs
90 20.830 8.550
125 20.872 8.631
160 20.894 8.739
2 —_—
- |
S | 90 sl
ji | 125 ps1
o
2 160.PSI
o
[S¥)
z | |
o 1 |Vl I
' |
| |
| P
-
| 2
| |8
I |
| | | |

LOAD (k1bs)

Figure D-57. Deflection Vs Load
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AFWAL-TR-80-3055

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)
S/N B0298B3

3_
PRESS. 00 s
90 20.834 8.579
125 20.860 8.662
160 20.824 8.753

30%

125 EEL/
_ ATsaest”

DEFLECTION (inch)

|
|
E 2
E 2
o O
|
| | | |
0 ! 2 3 4 5 6 7

LOAD (k1bs)

Figure D-58. Deflection Vs Load
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AFWAL -TR-80-3055

CAST TIRE EVALUATION
FLAT PLATE
S/N B029CC3

}___
PRESS. O cs
90 20,750 8.526
125 20.794 8.603
160 20.834 8.705
=
(%]
£
=z -
=
—
o
wl
bt
ul
=
—

3990 LBS

|

0 1 2 3
LOAD (k1bs)

m— — —

Figure D-59. Dpeflection Vs Load
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6650 LBS

~



AFWAL -TR-80-3055

DEFLECTION [inch]

—t—

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)

S/N B029CC3

PRESS. 0D cs
90 20.776 8.564
125 20.816 8.643
160 20.848 8.736

w)
=]
—
[=]
=\
(=]
[ae]

P e — e ——

or—

LOAD (k1bs)

Figure D-60. Deflection Vs Load

309

6650 LBS
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AFWAL - TR-80-3055

DEFLECTION (inch)

2 3

CAST TIRE EVALUATION
FLAT PLATE

S/N B029DD3

PRESS. 0D (S
90 20.784 8.345
125  20.882  8.399

160 20.872 8.4N

v
o
-t
[=4
o
=
(2]

P o e — —— — ——

LOAD (k1bs)

Figure D-61. Deflection Vs Load
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| 90 pss

7//”/1155PSI

v
\

6650 LBS




AFWAL - TR-80-3055

CAST TIRE EVALUATION
FLYWHEEL (84" DIA.)
S/N B0290D3

PRESS . o cs
90 20.792 8.374
125 20.870 8.427
160 20.910 8.489

— [
Py
|
-~
g |
o | |
w 173
= | =
=2 (=]

| 15

O
| |
| !
! | i | [
0 1 2 3 4 5 6 7

LOAD (k1bs)

Figure D-62. Deflection Vs Load
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AFWAL-TR-80-3055
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